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-tta ( i) 



intensity is strong, compound which gives out fluorescence 
where the width at half height is narrow and light emitting 
device which uses that are offered. 

[Means to Solve the Problems] 

compound which is displayed with below-mentioned General 
Formula (I ) or the tautomer is used. 

[Chemical Formula 1] 



x, ti&is x 2 ii-t*i-6*i/\py>is^ TV — 

Claims 

Tie-*it(i)T«**i*<b*i**fctt*o5s 
( I ) 

Xi-§-N"i 
X 2 



In Formula, R, displays hydrogen atom or substituent. 

Displays Xj and X 2 respective halogen atom* aryl group* 
aliphatic hydrocarbon group etc. 

Q, * Q 2 displays atom group which is necessary in order 
respectivelyto form nitrogen-containing heterocyclic ring, but 
there are not times when it is a pyrrole ring simultaneously. 



[Claim(s)] 
[Claim 1] 

compound which is displayed with below-mentioned General 
Formula (1 ) or itis tautomer and light emitting device 
materialo which is made feature 

[Chemical Formula 1] 



tz\*^Tnm&z%toX l t x 2 ttsteuTti 

tfL+ZOlz&Z&KEi+mttto (IU Q, * Q 2 



(In Formula, R, displays hydrogen atom or substituent Xi and 
X 2 respective halogen atom* carboxylate basis, display 
aliphatic hydrocarbon group* aryl group or heterocyclic 
group. It is possible to connect X, and X 2 . Q, displays atom 
group which is necessary in order to form the 
nitrogen-containing heterocyclic ring. Q 2 displays atom group 
which is necessary in order to form the nitrogen-containing 
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li*#*2] 

Wo 



nt2] 

HIW (ID 



heterocyclic ring. However, there are not times when Q] * Q 2 
is pyrrole ring simultaneously. ) 

[Claim 2] 

compound which is displayed with below-mentioned General 
Formula (II ) or itis tautomer and light emitting device 
materialo which is made feature 

[Chemical Formula 2] 




(5t*> R, * R 2 . R 3 . R, fccfctf R 5 *l 

a -To) 



TE-»3t(iii)-e***i«fti 

**ttf*o 

[ft 3] 

HBW (HO 



(In Formula, Ri > R 2 * R 3 * R4 and R 5 you display hydrogen 
atom or substiruent respectively, in possible case each other 
connecting, you are possibleto form ring. X] and X 2 respective 
halogen atom* carboxylate basis, display aliphatic 
hydrocarbon group* aryl group or heterocyclic group. It is 
possible to connect X { and X 2 . Q 2 displays atom group which 
is necessary in order to form the nitrogen-containing 
heterocyclic ring. ) 

[Claim 3] 

compound which is displayed with below-mentioned general 
formula (III ) or the tautomer 0 

[Chemical Formula 3] 




X,-BHTY'"-; 



(j£tp % R, . R 2 . R 3 li^ttftl**!^ 



(In Formula, Rj * R 2 * R3 you display hydrogen atom or 
substituent respectively, inpossible case each other 
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[H*«4] 



-a<7>l&FBllc#g*gtL<l*#g}teli£#t;*g 

L X T, '>£<<tt,-Jlj!)<M#JS 1 &lH.4fcg#) 
-fiSst(I). (H). tL<li(III)T-a^tl-i)^b^^$ 
/tli*<DS£ftt£i*£'>&<<kt l 



-»aax (iix tL<i*(ni)T*«$*t^b^^i$ 

Specification 
[0001] 

%m=f-mttnm~m^z>\zmLtzit-£;®>te& 
vttitzm^tzftitm+izM-t&toT'h 

k a?- ^m. mvMtm* ftmntx* mm* m 



[0002] 

[&*<7)ftffi] 
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connecting, you are possible to form ring. X, and X 2 
respective halogen atom* carboxylate basis, display aliphatic 
hydrocarbon group* aryl group or heterocyclic group. It is 
possible to connect X! and X 2 . Y displays carbonyl group* * 
sulfo group* sulfonyl group or phosphonyl group. Q 3 * Q 4 
displays atom group which is necessary in order to form 
ring. ) 

[Claim 4] 

compound which is displayed with general formula (III ) or it 
is tautomer and light emitting device material which is 
made feature 

[Claim 5] 

General Formula which at least one layer states in Claim 1 to 
4 in light emitting device whichformed organic compound 
thin layer of plural including light emitting layer or light 
emitting layer between pair of electrodes, (I ), (II ), or 
compound which is displayed with (III ) or itis a layer which 
at least 1 kind contains tautomer and light emitting device c 
which is made feature 

[Claim 6] 

General Formula which at least one layer states in Claim 1 to 
4 in light emitting device whichformed organic compound 
thin layer of plural including light emitting layer or light 
emitting layer between pair of electrodes, (I ), (II ), or 
compound which is displayed with (III ) or itis a layer which 
disperses at least one kind of tautomer to polymer and the 
light emitting device c which is made feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

As for this invention it uses for material etc for fluorescence 
chemical* light emitting device of dye* laser dye* medical 
diagnosis of dye* color conversion filter* photographic 
photosensitive material dye* sensitizing dye* pulp dyeing 
of filter being something compound which is suited and light 
emitting device which uses those regarding, as fordetails 
display element* display* back light* electrophotograph* 
illuminating light source* recording light source, it is 
something regarding light emitting device of light emitting 
device material and high brightness which can be used for 
ideal in labelling* signboard* interior or other field. 

[0002] 

[Prior Art] 

light emitting device which uses organic substance is 
promising is considered that the application as inexpensive 
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Hie. C(D*T<tiEttj!><fS5fclf lcfcl^TS&£ 
[0003] 

iS^. iov jsiTa)««E-c**-r**i^ii* 

•y?* 51 ft, 913 H. 1987 

fe«*s»Tfcy» 6~7v a>ft9t«E-eiiftii 

S!( 1000cd/m 2 |C3iLT^-i>o • 
"CI**. 

±E<D* : FI***tmi:LT 8-^r/'J/-;KD 
[0004] 

-A. *3fe* : flciSl*X»i»S*#**«LX 

i**i©i***fcir*Jl£**=.fcox»liL 
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large surface area full color display element of solid 
light-emitting type many developments are done. 

Generally light emitting device is formed from 
counterelectrode of pair which putbetween light emitting 
layer and said layer. 

As for light emitting, when electric field imparting is done 
between both e!ectrodes,electron is filled from cathode, 
positive hole is filled from the anode. 

Furthermore, this electron and positive hole recombination it 
does in light emitting layer,it is a phenomena which 
discharges energy occasion where energy level returns to 
valence electron band from conduction band as light. 

[0003] 

As for conventional light emitting device, drive voltage was 
high, also light emitting brightness and light emission 
efficiency were low. 

In addition, either property degradation had not reached to 
utilizationconsiderably. 

light emitting device which laminates thin film which 
contains organic compound which hadhigh fluorescence 
quantum efficiency where recently, light emitting it does with 
low voltage of 1 0 V or less is reported and (Applied physics 
letters. Vol.5 1. 913 page. 1987 ), gathers interest. 

This method, metal chelate complex, fluorescence band 
layer, using amine compound for hole injection layer, 
hasobtained green color light emitting of high brightness, 
brightness has reached to several 100 Ocd/m 2 with direct 
current voltage of 6 - 7 V. 

But when of practical element was thought, development of 
further increased brightness, high efficiency light emitting 
device isdesired. 

In addition, when of utilization as full color display and light 
source wasthought, in regard to utility necessary to put out 
three basic colors or the white it is. 

Above-mentioned element 8 -quinolinol has used Al complex 
(Alq ) as light-emitting material,as for emission color with 
green color , development of light emitting device of other 
emission color is desired. 

So far, light-emitting material which light emitting is done 
various light emitting brightness, light emission efficiency 
of thosewhich are developed is low other than green color, 
there was a or other problem where durability is low, could 
not offer to utility. 

[0004] 

On one hand, those which actualize high brightness light 
emitting in light emitting device are the element which 
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[0005] 



I*. It **i-e*i*3te<Dfett«£K<-*- 
L3W*W6 Alq I3ft***i«fi3fe*t»l4 

[0006] 



[0007] 

(l)TE-ttA(I)Tf***L4fc^«|*fcl4-t<D 
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laminates organic substance with vacuum vapor deposition , 
but fromsimplification and fabricability. surface area 
enlarging or other viewpoint of production step element 
construction is desirable with coating system . 

But, in element which is produced with conventional coating 
system we were inferior to element which in point of light 
emitting brightness, light emission efficiency is produced 
with vapor deposition system,we had become problem whose 
high brightness, high efficiency light emitting conversion is 
large. 

In addition, dispersing organic low-molecular weight 
compound to organic polymer media, with element 
whichcoating fabric is done, when lengthy light emitting it 
does, there was a problem that uniform surface condition light 
emitting is difficult organic low-molecular weight compound 
it coheres with or other cause which becomes. 

[0005] 

In addition, recently, various it can use material which 
possesses fluorescence in material etc for fluorescence 
chemical, light emitting device of dye. laser dye. medical 
diagnosis of dye. color conversion filter, photographic 
photosensitive material dye. sensitizing dye. pulp dyeing 
of filter, demand has increased, but especially organic light 
emitting device is examined to with full color display is 
applied actively. 

In order to develop high performance full color display, blue, 
green, red, it is necessary to make color purity of respective 
light emitting high. 

But as for light-emitting material which is represented in Alq 
those whichpossess broad light emitting are many, width at 
half height of fluorescence is narrow,development of material 
where at same time intensity is strongwas desired. 

[0006] 

[Problems to be Solved by the Invention] 

objective of first of this invention intensity is strong, it is 
tooffer compound which gives out fluorescence where width 
at half height is narrow. 

second objective of this invention intensity is strong, it is to 
offer light emitting device material, light emitting device 
which gives out fluorescence where width at half height is 
narrow. 

[0007] 

[Means to Solve the Problems] 

This problem was achieved with below-mentioned means . 

compound which is displayed with (1) below-mentioned 
General Formula (I ) orit is tautomer and light emitting device 
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[<b4] 

-HsC (I) 
.'Qi 



TV' 

X 2 



material o which is made feature 
[0008] 

[Chemical Formula 4] 



[0009] 

fccfct/ x 2 li^-n^/NPyxi^ 
fcl*'VfPlI££S-foX 1 1 x 2 lijmgLTt 

rfLt&oiz&mtmi-mz&to mu q, , q 2 

(2)TiE-«st(ii)-es^ti^b^^*f-i*-e(D 
sfgfttttt-efe actuate -r ^atm^ w 

[0010] 

HJS;^ (II) 




[0009] 

(In Formula, Rj displays hydrogen atom or substituent. Xj and 
X 2 respective halogen atom, carboxylate basis, display 
aliphatic hydrocarbon group, aryl group or heterocyclic 
group. It is possible to connect Xi and X 2 . Qi displays atom 
group which is necessary in order to form the 
nitrogen-containing heterocyclic ring. Q 2 displays atom group 
which is necessary in order to form the nitrogen-containing 
heterocyclic ring. However, there are not times when Q, , Q 2 
is pyrrole ring simultaneously. ) 

compound which is displayed with (2) below-mentioned 
General Formula (II ) orit is tautomer and light emitting 
device material which is made feature 

[0010] 

[Chemical Formula 5] 



Xi-B-N 



[0011] 

(iCf. R, . R 2 . R 3 , R4 fccfctf R 5 liTkfJtll^ 



[0011] 

(In Formula, R] , R 2 , R 3 , R4 and R 5 you display hydrogen 
atom or substituent, inpossible case each other connecting, 
you are possible to form ring. X, and X 2 respective halogen 
atom, carboxylate basis, display aliphatic hydrocarbon 
group, aryl group or heterocyclic group. It is possible to 
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-fox, t x 2 lijisgLTtcfc^, q 2 ittmm^ 

(3)TB-*a(iii)-ca**i*ft:*&*fcli* 
<D5£ftt±i*. 

[0012] 

lit 6] 

Hft* (III) 



connect Xi and X 2 . Q2 displays atom group which is 
necessary in order to form the nitrogen-containing 
heterocyclic ring. ) 

compound which is displayed with (3) below-mentioned 
general formula (III ) or tautomer 0 

[0012] 

[Chemical Formula 6] 




[0013] 

(5t<K R, . R 2 . R3 Ittttftl&mffi* ttzlt 
X, <k X 2 l*SISLTtJ:l>o Y 

(4) ±E-«a(in)7fa**iSft^«s*fc(*-t 

(5) -«©maraicig3tstiL<iiiB3ts*^ 

icfcl^T* '>&<tti"BA<(l)^l^L(4)IBKffl 

-ttaax (iix *L<i*(iii)-ca*ti*ft^ijj* 



icfcl^T* '>ft<fct-li6<(l)«i:L^L(4)E«(D 
-*65*(l)* (II)* tL<tt(lll)T*S^ti^b^^S 



[0013] 

(In Formula, Rj * R 2 * R 3 you display hydrogen atom or 
substituent respectively, inpossible case each other 
connecting, you are possible to form ring. X, and X 2 
respective halogen atom* carboxylate basis, display aliphatic 
hydrocarbon group* aryl group or heterocyclic group. It is 
possible to connect X| and X 2 . Y displays carbonyl group* 
sulfo group* sulfonyl group or phosphonyl group. ) 

compound which is displayed with (4) above-mentioned 
general formula (III ) orit is tautomer and light emitting 
device material which is made feature 

at least one layer General Formula of (1) through (4) 
statement (I ), (II ), or compound which is displayed with 
(III ) or is layer which at least 1 kind contains tautomer in 
light emitting device which formed organic compound thin 
layer of plural which includes light emitting layer or light 
emitting layer between (5) pair of electrodes, and the light 
emitting device c which is made feature 

at least one layer General Formula of (1) through (4) 
statement (I ), (II ), or compound which is displayed with 
(III ) or is layer which disperses the tautomer to at least one 
kind polymer in light emitting device which formed organic 
compound thin layer of plural which includes light emitting 
layer or light emitting layer between (6) pair of electrodes, 
and the light emitting device D which is made feature 
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[0014] 

^ir»^L<i±mma i-8 -e*y. 

;k x^Jk iso-^Pbf;k tert-^Jk n-*^ 
;k n-fi/ik n-^+*fvik v^P^Pt: 

2-20. <bU»*L<l*K*» 2-12. »|Z»*L< 

liftXft 2-8 -efey. «*tfe-ii< 7«j Jk 2- 

3Tt— Jk 3-^>x-;i/^i: A^lf bti-Sc ). 7 
;u*x;u*(#£L<lf0tfft& 2-20. cfcy»*L 
<(i^miS 2-12. «|::»*L<I*K*» 2-8 -P 
fey. flWJi^n/tMrJk 

*lf &*t*o ). 7'J *L<i4m^» 

6-30. cky»*L<l*«*» 6-20. mztt*L< 
llftXft 6-12 VtM* mX\fZ>x.-)W p->^ 
^7x-Jk ^WUWftf*lf&*l5.X 7£ 

y«(»*L<(±S*»o-20. cky#*L<ii«* 
» o-io. »ic»*L<ttK*fto~6-efcy. 

If 75A **^75A S?/*JW75A vlfil 
75A v^x-;i7 £A v*>v^75/fci: A< 

1-20. cfcy»*L<l*K** 1-12. 1#lc»*L< 

itmm& i-8 -c*y. h*i< xh*v. 

^h^rv^^lfbtl^oX 7'J -^t*vi 
(»*Ul*ft*» 6-20. cfcy»*L<l*»*» 

6- i6. «ic»*u<iift*» 6-12 -cfty, m* 

If 7izmk 2-^-7^ /uMr5/ft£*«»lf 
b*l*o). 75/il4t(»*L<l*«*» 1~20. * 

yff*L<i±mm^i-i6. 1*i::»*L<te«*» 

1- 12 -efcy. «*i*7-b^ik *>v^n< 

a;k t 0 /N*P^^ifA<^lfbn*oX 7;u=i* 
v*;b^x;u«(»*L<li^mSi 2-20. cty» 
£L<l±gtiSiifc 2-16. »l::»£L<l***a 

2- 12 T?£>y. «*li>h*^**#=ik Xh^r 
v*;ut;- n,fc£A<*lf 7»J -iU* 
^v*;u^-;u«(»*L<iimm» 7-20. ck.y 

»*L<I4»*» 7-16. #lC»*L<l±^*ia 

7- 10T*fcy. ) 

[0015] 

^J^if7x-;^+v*^-;u^A<^ifb 

$f$.L<\*mm$L 2-16. ^» *l<i* 

2-10 "Cfcy. ^]^lf7-trh^rv. *> % MlVt* 



[0014] 

[Embodiment of the Invention] 

First, you explain in detail concerning compound which is 
displayedwith General Formula (I ) of this invention. 

As substituent where Ri displays hydrogen atom or 
substituent, is displayed with the R, , for example alkyl group 
(With preferably carbon number 1-20. more preferably 
carbon number 1-12. particularly preferably carbon number 

1- 8 , you can list for example methyl, ethyl, iso-propyl. t- 
butyl and n- octyl. n- decyl. n-hexadecyl. cyclopropyl. 
cyclopentyl. cyclohexyl etc. ), alkenyl group (With 
preferably carbon number 2-20. more preferably carbon 
number 2-12. particularly preferably carbon number 2-8 , 
you can list for example vinyl, allyl. 2- butenyl. 3- 
pentenyl etc. ), alkynyl group (With preferably carbon number 

2- 20. more preferably carbon number 2- 1 2. particularly 
preferably carbon number 2-8 , you can list for example 
propargyl. 3- pentinyl etc. ), aryl group (With preferably 
carbon number 6-30. more preferably carbon number 
6-20. particularly preferably carbon number 6-12, you can 
list for example phenyl, p- methylphenyl. naphthyl etc. ), 
the amino group (With preferably carbon number 0-20. 
more preferably carbon number 0- 1 0. particularly 
preferably carbon number 0-6 , you can list for example 
amino, methylamino. dimethylamino. diethyl amino and 
diphenylamino. dibenzyl amino etc. ), alkoxy group (With 
preferably carbon number 1-20. more preferably carbon 
number 1-12. particularly preferably carbon number 1 -8 , 
you can list for example methoxy. ethoxy. butoxy etc. ), 
aryloxy group (With preferably carbon number 6-20. more 
preferably carbon number 6- 1 6. particularly preferably 
carbon number 6-12 , you can list for example phenyl oxy. 
2- naphthyloxy etc. ), acyl group (With preferably carbon 
number 1 -20. more preferably carbon number 1-16. 
particularly preferably carbon number 1-12 , you can list for 
example acetyl, benzoyl, formyl. pivaloyl etc. ), alkoxy 
carbonyl group (With preferably carbon number 2-20. more 
preferably carbon number 2- 1 6. particularly preferably 
carbon number 2-12 , you can list for example 
methoxycarbonyl. ethoxy carbonyl etc. ),aryloxy carbonyl 
group (With preferably carbon number 7-20. more 
preferably carbon number 7- 1 6. particularly preferably 
carbon number 7-10 , ) 

[0015] 

You can list for example phenyl oxycarbonyl etc. 

) acyloxy group (With preferably carbon number 2-20. 
more preferably carbon number 2-16. particularly 
preferably carbon number 2-10 , you can list for example 
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itmm&L 2~2o. &m$L<itmm» 2-16. & 

l-»*L<l*^iS 2-10 Tf*y» MAI*7"t^ 
;U7SA *>'./<OU75/fci: A<£lf bft& 0 ). 

& 2-20, *Uff£UI*ft*ft 2-16. 
L<l*K*»2~12T?fcy, mtf>h4F-*>*;U# 

-;u75y^if*<^if b+i^. ), 7U -;it+v 

*;U*^;i,75/«(#£L<l*St3i&7~20. £y 
»*L<(iK*» 7-16, Wc»*L<ltK*» 
7~i2 ffcy. mii7i-;^+->*;u7t<-;u 

7£/^<tfA<^lfb*l.-S) 0 ). 7JU*^;U7S/£ 
(»*Ul*ft*» 1-20, *y»*u<tt«*» 

i~i6. ftKVt£L<itmm$!i i~i2 -e&y, ma 

*L<ttm^lS 0-20. «fcy»*L<li**» 

0- 16. *H::»SL<li8t** 0-12 Trfey. ma 

li/Ui^T^Ok p^mju^t^-ou. 

A<^lfb*l£ 0 ). 
[0016] 

*;u^-<;i,S(»*L<i*m^i!a i~2o. «ty» 

£L<l*j*fSt3S 1-16. «l=»*L<li**» 

1- 12-cfey. MAtfa^/^E-Ok >^;u*;u/n* 

n,tt£ifimi 6ti«. x 7;u*;i^*£(« ; 
£L<i*@t3t& i~2o. «ky»*L<i*K*» 

l~l6. ^lr»^L<l*^m» l~l2 T'fcy. MA 

7y -;i/^*(»*L<i*K*» 6-20. <ty» 
*L<\*mmwL 6~i6. i*i::»*L<tt«** 
6~i2 -e&y. m7L\£73--)\,?*ti.iiwmi * 
^o\^)\As-)i-mmt!L<\tm.mm 1-20. 

J:y»*L<l*mm!lS l~l6. ft\zfttL<\tvim 
®L l~l2 r-ifcy. «Atf>*>;k 

1-20. &m$L<\tmm®L 1-16. *#IC»$L< 

i~i2 -efcy. m7L\M^)\,z><- 

•*U-fK3S(tf *L<I*K*» 1-20. <fcy#£L< 
l*i*fSt!£ 1-16. *l::»SUli«*» 1-12 -C 
&y, MAtf^U-fK. >*JU*H>\ 
*is4Miftmi bH-5„ ). V>II75K»(# 
*L<liII» 1-20. J:y»*L<li«*» 
1-16. *|::*F3L<li&Xft 1~12 "Cfey. MA 
lii?x^;w>|$75K, 7x=JW>K75Kfc 

/xay^lS^MAIi^^H^-. l&fftJI^. M 

-hp*. tKo*-9-A^S. tju 
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acetoxy* benzoyl oxy etc. ), acyl amino group (With 
preferably carbon number 2-20* more preferably carbon 
number 2-16* particularly preferably carbon number 2-10 , 
you can list for example acetylamino* benzoyl amino etc. ), 
alkoxy carbonyl amino group (With preferably carbon 
number 2-20* more preferably carbon number 2- 1 6* 
particularly preferably carbon number 2-12 , you can list for 
example methoxycarbonylamino etc. ), aryloxy carbonyl 
amino group (With preferably carbon number 7-20* more 
preferably carbon number 7- 1 6* particularly preferably 
carbon number 7-12, you can list for example phenyl 
oxycarbonyl amino etc. ), sulfonyl amino group (With 
preferably carbon number 1-20* more preferably carbon 
number 1-16* particularly preferably carbon number 1-12 , 
you can list for example methane sulfonyl amino* benzene 
sulfonyl amino etc. ),sulfamoyl group (With preferably 
carbon number 0-20* more preferably carbon number 

0- 1 6* particularly preferably carbon number 0-12, you can 
list for example sulfamoyl* methyl sulfamoyl* dimethyl 
sulfamoyl* phenyl sulfamoyl etc. ), 

[0016] 

carbamoyl group (With preferably carbon number 1-20* 
more preferably carbon number 1-16* particularly 
preferably carbon number 1-12 , you can list for example 
carbamoyl* methyl carbamoyl* diethyl carbamoyl* phenyl 
carbamoyl etc. ), alkyl thio group (With preferably carbon 
number 1-20* more preferably carbon number 1-16* 
particularly preferably carbon number 1-12 , you can list for 
example methylthio* ethyl thio etc. ), aryl thio group (With 
preferably carbon number 6-20* more preferably carbon 
number 6-16* particularly preferably carbon number 6-12 , 
you can list for example phenylthio etc. ), sulfonyl group 
(With preferably carbon number 1-20* more preferably 
carbon number 1-16* particularly preferably carbon number 

1- 12 , you can list for example mesyl* tosyl etc. ), sulfinyl 
group (With preferably carbon number 1-20* more 
preferably carbon number 1-16* particularly preferably 
carbon number 1-12 , you can list for example methane 
sulfinyl* benzene sulfinyl etc. ),ureido group (With 
preferably carbon number 1-20* more preferably carbon 
number 1-16* particularly preferably carbon number 1-12 , 
you can list for example ureido* methyl ureido* phenyl 
ureido etc. ), phosphoric acid amide group (With preferably 
carbon number 1-20* more preferably carbon number 
1-16* particularly preferably carbon number 1-12 , you can 
list for example diethyl phosphoric acid amide* phenyl 
phosphoric acid amide etc. ), hydroxyl group* mercapto 
group* halogen atom (for example fluorine atom* chlorine 
atom* bromine atom* iodine atom ), cyano group* sulfo 
group* carboxyl group* nitro group* hydroxamic acid 
group* sulflno group* hydrazino group* imino group* 
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*u<ii«*s 1-30. «fcy»*L<i*R*a 
-f s$r % 7y ;k tf'J 2/jk ;k ;k ^x- 

;k e^'jv^k til** 1 ; a 'oxt**^ 
)W lyX^zW) ;k *> % -/*7 % /"j /k 

/WJJk 7tfe-JUfc£#*lf&*i*. )s v'J 
;i*(»*L<li. i*m§&3~40. cty»*L<i*K 

Xft 3-30. £L<I*. 3-24 -Cfc 

y. Willi. KM*ji^>Uju h'J^x-;u>y ;u 
Ui: tfmf bti*o )<fif 3&<*lf 6*1*. 

[0017] 

«M**i:LT»*L<l4* T)l*)im. 7 )\,*r- 
7^)^r)im. 7U 7 7v 

7^=i^v*;u7f;- 7U — ju 
£L<l*7;Mr;U&. 7JU^r-VUS. T=7)\,*c)V 

7U 7£/». *;u^-;u7^/*. 
x;u^-;u75y*. tKn+vIs v7/S. ^ 

Lfct©"C*y. JEIC»$L<I47;U*;U*. 7 
7U -jus. 7£V*. *;UtK-;U 
75/S. a,ts/*. tKP*v£. > 

[0018] 

R, fcLT»*L<l***IS^ 7;U+;U*. 7'J 
PUS. Q, <bg$SLTJl 

*»«Lfcta>-c*y. *y»*L<i***B 

^. K*ft 1-8 (D7/U^S. Q, tillSLTa 
£Bf$.Ltzt><DXtbV. MIc»*L<I4tK^I1 

X 5 ttzlt 6 ^mZtetfcLtzbOXfoZo 



[0019] 

x, . x 2 T-SSfta/xP^JiTli. 



heterocyclic group (With preferably carbon number 1-30. 
more preferably carbon number 1-12 , for example nitrogen 
atom, oxygen atom, sulfur atom, you can list for example 
imidazolyl. pyridyl. quinolyl. turil. thienyl. 
bipyridyl. morpholino. benz oxazolyl. benzimidazolyl. 
benzo thiazolyl. carbozolyl. azepinyl etc concretely as the 
heteroatom. ), you can list silyl group (With preferably, 
carbon number 3-40. more preferably carbon number 
3-30. particularly preferably, carbon number 3-24 , you 
can list for example trimethylsilyl. triphenyl silyl etc. ) etc. 

As for these substituent furthermore optionally substitutable 0 

In addition, when substituent is a two or more, being same, it 
is possibleto differ. 

In addition, in possible case connecting mutually, it is 
possible toform ring. 

[0017] 

preferably, alkyl group, alkenyl group, aralkyl group, 
aryl group, amino group, acyl group, alkoxy carbonyl 
group, aryloxy carbonyl group, carbonyl amino group, 
sulfonyl amino group, sulfamoyl group, carbamoyl group, 
hydroxy 1 group, cyano group, heterocyclic group or 
substituent connecting as substituent,being something which 
formed fused ring, more preferably alkyl group, alkenyl 
group, aralkyl group, aryl group, amino group, 
carbonyl amino group, sulfonyl amino group, hydroxyl 
group, cyano group, heterocyclic group, substituent 
connecting, beingsomething which formed benzene ring, 
furthermore preferably alkyl group, aralkyl group, aryl 
group, amino group, carbonyl amino group, sulfonyl 
amino group, hydroxyl group, cyano group, heterocyclic 
group, substituent connecting, itis something which formed 
benzene ring. 

[0018] 

Connecting with preferably hydrogen atom, alkyl group, 
aryl group, cyano group, heterocyclic group. Q } as Rj , 
being something which formedring, connecting with alkyl 
group. Qi of more preferably hydrogen atom, carbon 
number 1-8, being something whichformed ring, furthermore 
connecting with preferably hydrogen atom, methyl group. 
Q] , being somethingwhich formed ring, connecting with 
particularly preferably, hydrogen atom. Qi , it is something 
whichformed 5 or 6 members rings. 

[0019] 

As for halogen atom which is displayed with Xi . X 2 , you 
can list the for example chlorine atom, bromine atom, 
fluorine atom, with preferably chlorine atom, fluorine atom , 
it is a more preferably fluorine atom. 
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itmrn®. 2~i2 -c&y. m^ttTivh ;m?**> 

IS 7-20. <fcy»*L<li^^a 7-16. MlCffS 

L<ii^^» 7-12 T*fcy. 

*lf*>*i*. ). ^fo^m->7-f-(!ifS 

L<itmm%i i~2o, j:y»*u<i*j»*» 1-12 

<tifA«*lf6*i*.)^ X, t X 2 A<^$gLfcv 
*;U7t?*^-K»*L<liK*» 2-20. M 
»*L<I*»*» 2.-16, Mlc»*L<l4K*iS 
2-12 -Cfcy, ttjUftHftfU-K 7P*-K 

x, £ x 2 3ft«atSLfc^*;u***>5-»*T?fcy, 
*y»*u<i*x, tx 2 36<aistfcs?*;uji«**> 

a. 

[0020] 

x, . x 2 x°%znzmmm»ut*mmt. a 
ma i~3o. «fcy»£L<i*R*» i~2o. jEicff 

*L<l*ft*» 1-12 rfcy, «jtii>^;u 

Jk iso-?P£jk tert-^ik n-itttlW n-"T 
v;k n-^^-9-xi/Jk v^PT/PtfJk v^P 
^>^;u. *>^p^^>;i/«ct*A< ^if X 
(tf *L<l*«*» 2-30. «fcy#£ 

L<li§i*& 2-20. »CH £L<l4j*5St» 2-12 
t?fcy. flx.lft?=Jk T'J Jk 2-^x-;k 3-* 

*L<li^*S!a 2-30. J:y«FSL<fift*lk 
2-20. MIC*?£L<l*i**» 2-12 T?fcy. 

■s. re&y. tf*u<i*T;Mr;u*» t;u*-ju 

[0021] 

X, . X 2 Tt&ZtlhTi) -;u*<tLTii. jff£L< 
ttBE^IS 6-30 <DJ£Jl*fcl£-Jla>7U 
(0i|;U£7i-;k i-3>T^<t*^lfbtL-5o) 

-efcy. &w£L<i*mmm 6-20 ©71-^ 
s. Micwsixiinstmia 6~i2 (Dzf^-mx 

[0022] 



As for carboxylate basis which is displayed with Xi . X 2 , for 
example alkyl carboxylate (preferably carbon number 2-20. 
more preferably carbon number 2-16. furthermore with 
preferably carbon number 2-12 , you can list for example 
methyl carboxylate. ethyl carboxylate etc. ), aryl carboxylate 
(preferably carbon number 7-20. more preferably carbon 
number 7-16. furthermore with preferably carbon number 
7-12 , you can list for example phenyl carboxylate. naphthyl 
carboxylate etc. ), heterocyclic ring carboxylate (With 
preferably carbon number 1 -20. more preferably carbon 
number 1-12 , for example nitrogen atom, oxygen atom, 
sulfur atom, you can list for example pyridyl carboxylate. 
quinolyl carboxylate etc concretely as the heteroatom. ) and, 
you can list X! and the di carboxylate (preferably carbon 
number 2-20. more preferably carbon number 2- 1 6. 
furthermore with preferably carbon number 2-12 , you can 
list for example oxalate, malonate. succinate etc. ) etc 
which X 2 connects, with dicarboxylate which preferably alkyl 
carboxylate or Xj and X 2 connect, with dicarboxylate which 
more preferably Xi and X 2 connect, furthermore it is a 
preferably oxalate. 



[0020] 

aliphatic hydrocarbon group which is displayed with X, . X 2 , 
alkyl group of straight chain, branched or cyclic (preferably 
carbon number 1-30. more preferably carbon number 

1- 20. furthermore with preferably carbon number 1-12 , 
you can list for example methyl, ethyl, iso-propyl. t- butyl 
and n- octyl. n- decyl. n- hexadecyl. cyclopropyl. 
cyclopentyl. cyclohexyl etc. ), alkenyl group (preferably 
carbon number 2-30. more preferably carbon number 

2- 20. furthermore with preferably carbon number 2-12 , 
you can list for example vinyl, allyl. 2- butenyl. 3- 
pentenyl etc. ), with alkynyl group (preferably carbon number 
2-30. more preferably carbon number 2-20. furthermore 
with preferably carbon number 2-12 , you can list for 
example propargyl. 3- pentinyl etc. ), with preferably alkyl 
group, alkenyl group , is more preferably methyl group, 
ethyl group, propyl group, butyl group, allyl group. 

[0021] 

With monocycle or bicyclic aryl group (You can list for 
example phenyl, naphthyl etc. ) of preferably carbon number 
6-30, phenyl group, of more preferably carbon number 
6-20 furthermore it is a phenyl group of preferably carbon 
number 6-12 as aryl group which is displayedwith Xi . X 2 . 

[0022] 
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X, . X 2 T*^£*x£>'NTOJIIi, N. O ttzit S 
I«*<f<fct-?«rt? 3 &%>L 10 M0tS 

t; 5 «si*L 6 Rtf^S&^cuiT-fcy. 

»*L<I*M^H^^ 1 fcl^L 2 Jg^t 5 

^PJKDJtrttflJtLTI;}:. «jllieP'J$?>, 
bf^'JvX tf^7vX t^t'JX 

x 77>. t°p-;k -fs*V— bf^y- 

>k t°'Jv>. tf^v>. t='J9v>. MJ77- 

Jk h'JTvX f>K-;k teW—n* ■?') 

X^7l/'J>. ^7 % /-;k^7v7*/-,H< * 

+t7';x v>ai>. 
•/X77'Jy> 7it>hn'Jk 7itvk 
xh77-;k ^>X-<=^7-;k 'OXtt 
*M/-;k *> % /*7 % S—Jk* *> % /MJ7»/— 

^P^<tLT»*L<l*. t°P-;k -T5*V- 
HJ71/— Jk hV7v>. <>h'-ik -OSV- 

;k f7v7 , ;-;k ^-+-9-vT7-;k 
X 7$7V>, *>*+KI>. ^i-7'JX -»y 
f-h77— Jk ^-77-;k ;u 

/ox-rs^^-Jk *>X*-4r-9-\/-;k 

*L<li-f5*V-;k t°'Jv>. *7l/ 

-;k *4r-y-'/— ;k *>x-T5#v-,>k 
7 % /-;u-c*y. mic»*l<i*. t 0| Jv>. 

■J 

[0023] 

X, , X 2 T'a^tl-S/NPV^IS^ *^'+'>7 

HflfcfciSUtTkiJtX. 7'J 

^xPSSli^-^fcliS'lMcMfcoTiJ: 
^f£fci§£|::lijElcg&«£5LTi<fc 

[0024] 

X, , X 2 <tLT»*L<li/\P'7 i >S^ 7V - 

mm®*, -pvmm*. mm& 6-20 a>7u -;u 



As for heterocyclic ring which is displayed with X, . X 2 , N. 
0 or S atom 3 or 10-member where at least one is included 
with heterocyclic ring of saturated or unsaturated, as forthese 
it is good even with monocycle and, furthermore it is 
possibleto form other ring and fused ring. 

With aromatic heterocyclic ring of preferably. 5 or 6 
members, with aromatic heterocyclic ring of 5 or 6 members 
which include more preferably nitrogen atom, furthermore 
preferably nitrogen atom 1 or 2 atom it is a aromatic 
heterocyclic ring of 5 or 6 members which are included as 
heterocyclic ring. 

As embodiment of heterocyclic ring, you can list for example 
pyrrolidine, piperidine. piperazine. morpholine. 
thiophene. furan. pyrrole, imidazole, pyrazole. 
pyridine, pyrazine. pyridazine. triazole. triazine. 
indole, indazole. purine, thiazoline. thiazole. 
thiadiazole. oxazoline. oxazole. oxadiazole. quinoline. 
isoquinoline. phthalazine. naphthyridine. quinoxaline. 
quinazoline. cinnoline. pteridine. acridine 
phenanthroline. phenazine. tetrazole. benzimidazole. 
benzoxazole. benzothiazole. benzotriazole. tetrazaindene 
etc. 



With preferably, pyrrole, imidazole, pyrazole. 
pyridine, pyrazine. pyridazine. triazole. triazine. 
indole, indazole. thiadiazole. oxadiazole. quinoline. 
phthalazine. quinoxaline. quinazoline. cinnoline. 
tetrazole. thiazole. oxazole benzimidazole. benzoxazole. 
benzothiazole. benzotriazole , with more preferably 
imidazole, pyridine, quinoline. thiazole. oxazole. 
benzimidazole. benzoxazole. benzothiazole. 
benzotriazole , furthermore it is a preferably, pyridine, 
quinoline as the heterocyclic ring. 



[0023] 

halogen atom, carboxylate basis which is displayed with 
Xj . X 2 , aliphatic hydrocarbon group, aryl group or 
heterocyclic group maydififer similarly or mutually. 

In addition, in possible case it can apply those which are listed 
with R) which furthermore is possible to possess substituent, 
as the substituent General Formula (1 ) in. 

[0024] 

With preferably halogen atom, aryl group, aliphatic 
hydrocarbon group , with alkyl group of aryl group, carbon 
number 1-12 of more preferably chlorine atom, fluorine 



Page 1 4 Paterra Instant MT Machine Translation 



JP2001294851A 

[0025] 

i*u 10 Aa>#B*'vrnErcfcy. c^bi* 



£8*'VTPaU:LT»*L<li. 5 6 ft 



t'^'JvX t°^7V>. ^U7*y> % t°P — 

;k -fs^V— ;k fcT?7— ;k tf'JvX t°^v 
>, ej^vX MJ77-;k h'J7vX -OK 
-;k -f>$V— ;k ^'JX *77M>, ^77 
— Jk f7i>77-;k tWJ')> % 
-fa **Vi>T*J-fa */ux -rv^yj 
>, 7«vX tWvX 

^hP'JX 7itvX Th5l/-Jk ^X-f 
5*7 -A* '<>X^-4r-9-7-;k *>7*77 
-;k *>7MJ77->k fh7if-f>f>^ 

^n«£LT»*L<l*, to— ;k -f 5*7— 
;u fc°^7-;k t°u vx t7v>. tWvx 

MJ77— ;k KUTvX -f>K-;k -0*7— 

;k f7v7'/-;k ***2?ti/— ;k 

y>, xh^7-;k *7*7-Jk fa 
*>X<f5*7-;k *>X*WJ—fa 

7^77-;k *>7MJ77-ju-cfcy* «ty» 
*L<i*-r5*7— ;k eys?>. *yy>. *77 
-;k :t*-y-7-/k *:/X-rs*7— Jk 
X/J-+-9-7-;k ^>7^77-;k *>7MJ 

77-yu-cfey. »=#*l<i*, e«j v>. 
y 

[0026] 

Q 2 l*£g^xP8£Jfcj£-f £0>lc&g&II 
IMi^fiSifacD'NxPliA^lf b*u CftbliJJi 

Q 2 A<»J«r*aitLTtf *L<li 3 <H,*L 10 S 

^ps-e&y. mi=»*l<i* 5 si^l 6 aa> 
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atom* carbon number 6-20, furthermorewith preferably 
fluorine atom* phenyl group* p- fluorophenyl group* 
methyl group* ethyl group , it is a particularly preferably 
fluorine atom as X! * X 2 . 

[0025] 

Qi forms nitrogen-containing heterocyclic ring displays atom 
group which is necessary, asfor nitrogen-containing 
heterocyclic ring which is displayed with Qi 3 or 10 -member 
with nitrogen-containing heterocyclic ring , as for these is 
good even with monocycle and, furthermoreit is possible to 
form other ring and fused ring. 

It is a nitrogen-containing aromatic heterocyclic ring of 
preferably* 5 or 6 members as nitrogen-containing 
heterocyclic ring. 

As embodiment of heterocyclic ring, you can list for example 
pyrrolidine* piperidine* piperazine* morpholine* 
pyrrole* imidazole* pyrazole* pyridine* pyrazine* 
pyridazine* triazole* triazine* indole* indazole* 
purine* thiazoline* thiazole* thiadiazole* oxazoline* 
oxazole* oxadiazole* quinoline* isoquinoline* 
phthalazine* naphthyridine* quinoxaline* quinazoline* 
cinnoline* pteridine* acridine phenanthroline* phenazine* 
tetrazole* benzimidazole* benzoxazole* benzothiazole* 
benzotriazole* tetrazaindene etc. 



With preferably* pyrrole* imidazole* pyrazole* 
pyridine* pyrazine* pyridazine* triazole* triazine* 
indole* indazole* thiadiazole* oxadiazole* quinoline* 
phthalazine* quinoxaline* quinazoline* cinnoline* 
tetrazole* thiazole* oxazole* benzimidazole* 
benzoxazole* benzothiazole* benzotriazole , with more 
preferably imidazole* pyridine* quinoline* thiazole* 
oxazole* benzimidazole* benzoxazole* benzothiazole* 
benzotriazole , furthermore it is a preferably* pyridine* 
quinoline as the heterocyclic ring. 



[0026] 

Q 2 displays atom group which is necessary in order to form 
the nitrogen-containing heterocyclic ring can list to saturated 
or unsaturated terrorist ring as ring which Q 2 forms, these are 
good even with monocycle and, furthermore it ispossible to 
form other ring and fused ring. 

preferably 3 or 10 -member with heterocyclic ring , more 
preferably 4 or 7 -member with the heterocyclic ring , 
furthermore with heterocyclic ring of preferably 5 or 6 
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^T-amx-frh *#IC»£L<llt 5 fct*L 6 AO) 

^xPSrom&tfJiLTI** mtftfP'JvX 
tf^'JvX t^7VX tJ^t'JX tfO- 

jk -f 3*7-;k bf57-;k tf'jvx t°7v 

X tf'J9vX h'J77-;k MJ7vX -f>h' 

-;k -f>yy-;k 7'jx *77'JX tt7 
-,k TTVTV-iW **1t7UX 

X 7«vX t^f'JvX X 
7MX vWJX ^f'JvX 7?Uv> 7i 
^>hn'JX 7itv>, Th77-;k ^ 
5*7 -;k ^>X***7-;k *X7*77 
-;k *>7MJ77-;k xh^-tf-fXTX -f 
V-fr/KU /X *X*-<V^77 -;i/v**vK 

^tP££LT#£L<I** t°P-;k -f52V- 

;u e^7-;k tr'J vx tf^vx tf'j^^x 

HJ77-Jk MJ7vX ^>K— ik -f>*V- 
tW ^7v77-;k ***5?T7-;k */'J 
X 7^7V>, *V*-*'JX *^7'JX 

UX ^h^7— ;k ^77-;k jJ-**7— ;k 
7?77 — Jk ^X/h'J77-;k -fV-OK'J 

y»*L<tt-rsy7-;k euvx */vx * 

+-9-7 -;k 'OX-fsyy-Zk 'OXtt* 
7— ik -O'/fT'/Hk ^07h'J77— ;k 

K-e&y* mic»£l<i** euvx */ux -r 

V-f >KU /X 'OX-f VT77 -/kv**vK 

rfcy* t$ic$?g.L<i*t* -rv-r >ku-/x 
>rv^77-;uv^vKr-fc^ 0 

[0027] 

-«jS(i)-e***v*fb**©5*»*L<tt- 

[0028] 

Mb 7] 



members, it is a aromatic heterocyclic ring of the particularly 
preferably 5 or 6 members as ring which Q 2 forms. 

As embodiment of heterocyclic ring, you can list for example 
pyrrolidine* piperidine* piperazine* morpholine* 
pyrrole* imidazole* pyrazole* pyridine* pyrazine* 
pyridazine* triazole* triazine* indole* indazole* 
purine* thiazoline* thiazole* thiadiazole* oxazoline* 
oxazole* oxadiazole* quinoline* isoquinoline* 
phthalazine* naphthyridine* quinoxaline* quinazoline* 
cinnoline* pteridine* acridine phenanthroline* phenazine* 
tetrazole* benzimidazole* benzoxazole* benzothiazole* 
benzotriazole* tetrazaindene* isoindolinone* 
benzisothiazole dioxide etc. 



With preferably* pyrrole* imidazole* pyrazole* 
pyridine* pyrazine* pyridazine* triazole* triazine* 
indole* indazole* thiadiazole. oxadiazole* quinoline* 
phthalazine* quinoxaline* quinazoline* cinnoline* 
tetrazole* thiazole* oxazole* benzimidazole* 
benzoxazole* benzothiazole* benzotriazole* 
isoindolinone* benzisothiazole dioxide , with more 
preferably imidazole* pyridine* quinoline* oxazole* 
benzimidazole* benzoxazole* benzothiazole* 
benzotriazole* isoindolinone* benzisothiazole dioxide , 
furthermore with preferably* pyridine* quinoline* 
isoindolinone* benzisothiazole dioxide , it is a particularly 
preferably* isoindolinone* benzisothiazole dioxide as 
heterocyclic ring. 



[0027] 

It is a compound which is displayed with inside preferably 
General Formula (II ) of compound which is displayed with 
General Formula (I ). 

[0028] 

[Chemical Formula 7] 
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[0029] 

(it*, R, , X, , X 2 fc<fctf Q 2 li-ttuftl-tt 

a(i)i=a3it«-t*i?)tH«-cfey» »*u*«s 
ffl£l^i-e&&.R 2 . r 3 . R4 Js<fctf r 5 te-tti 

[0030] 

R 2 , R 3 , R, R 5 T'$$tt-i)M^*l4- 

R 2 iLT»*L<l***K?\ 7JU*;U», 7 
;uy-;ug % 77;i/*;H, 7'J — 75/ 
7->;U, 7;i/=i**>*;u7t?-;HS, 7U — 
)\,**\sh)\,T£-)\,^ ;u75/3k x 

-f Jl^t th*P*v*. i/7/£, AfPgl, m 

fey. «fcy»*L<i4**u**, T)\A-)\>m* /\ 
feye&y, »=»*L<ii**«^ r, tills 

R 3 £LT#£IXI4, TK^IS^ 7;U*;uS. 7 

)\,*r=.)\,& 7^;u+;uS. 7'J— 75/ 
8, 7->;H, 7;i/=t*v*;M^;uS, 7'J — 
;u3j-**>a;Mfc=. ju&, *ji/7|?— ju75/H. x 

-<ju*. th*p+vs. v7^i, ^xp®«, m 
p^n^-efcy. <fcy»*L<i47kmJi : F-, 7 
ju*ju», /Npy*»i^T-fey. MicW£L<i4 

R» v R 5 <!:LT#£L<I4. Tk^l^, 7;MrJl/ 
g, 7JU'T-JUS, T=?)\,*r)\,^ 7'J — JUg, 

75/S, 7*>;HS. 7JU3*$/*ji/#— ju*. 
7'J— ;u**v;*j;uK-;ug, *;u?K-JU75/ 
x;U/tx— ;i>75/g, xjI/^t^E'T^S. * 
ju/t^<r ju& tKP*v*, ->7/I. 'Nfn 



[0029] 

(In Formula, as for R, , X, , X 2 and Q 2 those in respective 
General Formula (I ) and being synonymous, also desirable 
range is similar. R 2 , R 3 . R4 and R 5 you display hydrogen 
atom or substituent respectively, inpossible case each other 
connecting, you are possible to form ring. ) 

[0030] 

As for substituent which is displayed with R 2 , R 3 , R, or R 5 it 
canapply those which you list as substituent of R ( in General 
Formula (] ). 

preferably hydrogen atom, alkyl group, alkenyl group, 
aralkyl group, aryl group, amino group, acyl group, 
alkoxy carbonyl group, aryloxy carbonyl group, connecting 
with carbonyl amino group, sulfonyl amino group, 
sulfamoyl group, carbamoyl group, hydroxy! group, 
cyano group, heterocyclic group, halogen atom, R, as R 2 , 
beingsomething which formed ring, connecting with more 
preferably hydrogen atom, alkyl group, halogen atom, R t , 
in beingsomething which formed ring, furthermore 
connecting with preferably hydrogen atom, R, , itis something 
which formed ring. 

preferably, hydrogen atom, alkyl group, alkenyl group, 
aralkyl group, aryl group, amino group, acyl group, 
alkoxy carbonyl group, aryloxy carbonyl group, with 
carbonyl amino group, sulfonyl amino group, sulfamoyl 
group, carbamoyl group, hydroxyl group, cyano group, 
heterocyclic group, halogen atom , with more preferably 
hydrogen atom, alkyl group, halogen atom , furthermore 
itis a preferably hydrogen atom as R 3 . 

preferably, hydrogen atom, alkyl group, alkenyl group, 
aralkyl group, aryl group, amino group, acyl group, 
alkoxy carbonyl group, aryloxy carbonyl group, carbonyl 
amino group, sulfonyl amino group, sulfamoyl group, 
carbamoyl group, hydroxyl group, cyano group, 
heterocyclic group, halogen atom, R, and R 5 condensing as 
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>«*»*ufcta>-c*y. j:y»*u<ii** 
7^*;u*. /xpy^H^ R4 1 R 5 tfi 

[0031] 

-&;S(iii)T*$£;h-&<fc£ ! l$JT'fc&o 
[0032] 

Mb 8] 

HttsS (HI) 



R4 . R 5 ,being something which formed benzene ring, more 
preferably hydrogen atom, alkyl group, halogen atom. R4 
and R 5 condensing, being something which formed benzene 
ring, furthermore the preferably R, and R 5 condensing, it is 
something which formed the benzene ring. 

[0031] 

It is a compound which is displayed with inside more 
preferably general formula (III ) of compound which is 
displayed with General Formula (I ). 

[0032] 

[Chemical Formula 8] 




[0033] 

(xt*. R, , R 2 . R 3 , X, cfctf X 2 1*^*1^*1 
-S§5C(II)lCfcMt^tl?><!:^aTfcy. »£L 

to Q 3 . Q 4 
[0034] 

[0035] 

q 3 ^»*-r*aiLTi*Kft**ai:^-TP 

[0036] 

Q 3 A<»*f«K4k**«l*3f Sft*<t** 
*«Kfc**a(»*L<tt*** 6-30 "Cft 



[0033] 

(In Formula, as for R, . R 2 s R 3 . X, and X 2 those in 
respective General Formula (II ) and being synonymous, also 
desirable range is similar. Y displays carbonyl group, sulfo 
group, sulfonyl group or phosphonyl group. Q 3 . Q 4 displays 
atom group which is necessary in order respectivelyto form 
ring. ) 

[0034] 

Y displays carbonyl group, sulfonyl group or phosphonyl 
group, it is a preferably carbonyl group, sulfonyl group. 



[0035] 

Q 3 displays atom group which is necessary in order to form 
ringcan list hydrocarbon ring and heterocyclic ring as ring 
which Q 3 forms. 

In addition, these are good even with monocycle and, 
furthermore it ispossible to form other ring and fused ring. 

[0036] 

hydrocarbon ring which Q 3 forms with aromatic hydrocarbon 
ring and is good with nonaromatic hydrocarbon ring, it is a 
preferably aromatic hydrocarbon ring (With preferably carbon 
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y, j:y»*L<i*at*»6~24. ^izntL<it 

Vim®. 6-20 Tffty. f#IC»$LI*^>-fe*>^ 
[0037] 

Q 3 A^Jtfc-f S^P^Ii, N, O Sitzlt S fiS?- 

&PU<t$— 3 &t*L io mO^a 



J5£'VfP®T*&& ( , 

t°p-;k <rsy»/-;k b?7i/-;k t° 
7vx *r>K— ;k «f ^u>. ^7 

*/y>, *7 % S—n*> ^7v7i/-;k 

X <<7*/y>, 7Jt/>, T^^'JvX 

*-y-u>, *-f-v*y>, *»/jk ^fuvx 7 
5*V-;k «>XTt*V % J-fa *>V>7V" 

— Jk ^>yh'J7y-;k xh^trVXr^fci: 

^xPS<!:LrWSL<l^ fc°P-;k -f5?V- 
MJ77-;k h'JTvk -f>K— Jk 

Jk *7S>7vf— ;k ***s?7i/— ;k *>"J 

y>, f-vJ—iw ^>x<5^ 
v*-;k ^>X^-+-y-i/-;k ^> , ;f7 , ;~ 

Jk '<>7h'J7V''-JU-Cfey. J:yff*L<li-< 
5*V-;k t°'Jv>, t7vX t:'J9v>, 
'Jk ^7V-;k **trv-;u-efcy, mi=» 

[0038] 

Q 3 iLT»*L<l*7f #&0Hb7k3UI, 3f 
^fDftii&y, <fey»*L<liK^IS 6-20 CD 

fey, MI=»SL<li, 0t*& 6-20 <Z)7?#&K 
4b**«Tffcy. f$lc#£L<li'<>-ti>, 



[0039] 



2001-10-23 

number 6-30 , more preferably carbon number 6-24, 
furthermore with preferably carbon number 6-20 , especially 
with benzene ring, naphthalene ring , it is a most preferably 
benzene ring desirably. ). 

[0037] 

As for heterocyclic ring which Q 3 forms, N, O or S atom 3 
or 10 -member where at least one is included heterocyclic ring 
is desirable, these are good even with monocycle and, 
furthermore it is possible to form other ring and the fused 
ring. 

It is a aromatic heterocyclic ring of preferably, 5 or 6 
members as heterocyclic ring. 

As embodiment of heterocyclic ring, you can list for example 
thiophene, furan, pyrrole, imidazole, pyrazole, 
pyridine, pyrazine, pyridazine, triazole, triazine, 
indole, indazole, purine, thiazoline, thiazole, 
thiadiazole, oxazoline, oxazole, oxadiazole, quinoline, 
isoquinoline, phthalazine, naphthyridine, quinoxaline, 
quinazoline, cinnoline, pteridine, acridine 
phenanthroline, phenazine, benzimidazole, 
benzoxazole, benzothiazole, benzotriazole, tetrazaindene 
etc. 



With preferably, pyrrole, imidazole, pyrazole, 
pyridine, pyrazine, pyridazine, triazole, triazine, 
indole, indazole, thiadiazole, oxadiazole, quinoline, 
phthalazine, quinoxaline, quinazoline, cinnoline, 
thiazole, oxazole, benzimidazole, benzoxazole, 
benzothiazole, benzotriazole , with more preferably 
imidazole, pyridine, pyrazine, pyridazine, quinoline, 
thiazole, oxazole , furthermore it is a preferably, pyridine, 
pyrazine as the heterocyclic ring. 



[0038] 

With preferably aromatic hydrocarbon ring, aromatic 
heterocyclic ring , with aromatic hydrocarbon ring, 
nitrogen-containing aromatic heterocyclic ring of more 
preferably carbon number 6-20, furthermore with the 
aromatic hydrocarbon ring of preferably, carbon number 
6-20, it is a particularly preferably benzene, naphthalene as 
Q 3 . 

[0039] 

Q 4 displays atom group which is necessary in order to form 
ring,heterocyclic ring of hydrocarbon ring, saturated or 
unsaturated of saturated or unsaturated listing and others, as 
for thesefurthermore is good forming other ring and fused 
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[0040] 

ittitm®. 6~3o -e&y, zvtifiiLQtmm®. 

6-24, ZhlZft$.L<\tmm&6~20T>fr). 1#|C 

<l4'<>-tf -So )T'3& So 

[0041] 

Q 4 tfflSJfcf&'NTOgl*. N, O £?::I4 S 
£'>fc<fc*-o££t? 3 fcl^L 10 Mtf^x P 

MlC'te(DEI<i:*g^^^^/$LTtJ;^o 



y. «fcy»*L<i* 5 <tt^L 6 fta^s&^xp 

SlT-fcSo 

^7H3Jf<DJM*0i|a,TI4, mi4*t:PUvX 

tf^'JvX tX7V>, tWt'JX ^^"^x 

> s y ! yZ/ % tfp— /k -f52V— Jk t°^i/ — 
/k t°'Jv>. t^vx tWvX h'jry- 
ik h'i7vk -f >K— ;k -f >yy-ik 

>. f 7'/'JX f 7 ( ;-;k f Tv?'/-^ * 

*/yx -rv^yjx 7^v>. ^-^'jv 

X *-/+*'Jk ^rtl/'Jk v>AIX ^x'J 

*>X*f5*V-;k *>X:J-*ifV— Jk ^> 

^TPgiLTtf£L<l4, tfO-Jk -f5*V- 

;u bf^y-^k try yx e7v>. ey$v>, 
h'jyy-^k hU7vx -r>K-ik 

X 7^v>, */+^'Jk *^/ux 
•JX =f-7*J-)W 'OX-f;? 
v /-;k *>X:|-*tf % /— Jk / <>v/^77- 
;k *X/hy7V-;kCfcy, <fcy»£L<l±lf 

lot, try v>r-fc-So 

[0042] 

Q 4 <tLT#£L<l*^§&EiHb7Kl?III, 3? *0I 
^xP^-Cifey, <fcy*?£L<l4i*3$t» 6-20 CD 

fey, jEicff*L<i*. t7^x e 

14, 'O-tfX t°'J v>, t7V>T*&£„ 



2001-10-23 

ring as ring which Q 4 forms. 
[0040] 

hydrocarbon ring of saturated or unsaturated which Q 4 forms 
with aliphatic hydrocarbon ring and isgood with aromatic 
hydrocarbon ring, it is a preferably aromatic hydrocarbon ring 
(With preferably carbon number 6-30 , more preferably 
carbon number 6-24* furthermore with preferably carbon 
number 6-20 , especially with benzene* naphthalene , it is a 
most preferably benzene desirably. ). 

[0041] 

As for heterocyclic ring which Q 4 forms, N* O or S atom 3 
or 10 -member where at least one is included heterocyclic ring 
is desirable, these are good even with monocycle and, 
furthermore it is possible to form other ring and the fused 
ring. 

With preferably* aromatic heterocyclic ring , it is a aromatic 
heterocyclic ring of more preferably 5 or 6 members as 
heterocyclic ring. 

As embodiment of heterocyclic ring, you can list for example 
pyrrolidine* piperidine* piperazine* morpholine* 
thiophene* furan* pyrrole* imidazole* pyrazole* 
pyridine* pyrazine* pyridazine* triazole* triazine* 
indole* indazole* purine* thiazoline* thiazole* 
thiadiazole* oxazoline* oxazole* oxadiazole* quinoline* 
isoquinoline* phthalazine* naphthyridine* quinoxaline* 
quinazoline* cinnoline* pteridine* acridine 
phenanthroline* phenazine* benzimidazole* 
benzoxazole* benzothiazole* benzotriazole* tetrazaindene 
etc. 



With preferably* pyrrole* imidazole* pyrazole* 
pyridine* pyrazine* pyridazine* triazole* triazine* 
indole* indazole* thiadiazole* oxadiazole* quinoline* 
phthalazine* quinoxaline* quinazoline* cinnoline* 
thiazole* oxazole* benzimidazole* benzoxazole* 
benzothiazole* benzotriazole , with more preferably 
pyridine* pyrazine* pyridazine , furthermore it is a 
preferably* pyridine as the heterocyclic ring. 



[0042] 

With preferably aromatic hydrocarbon ring* aromatic 
heterocyclic ring , with aromatic hydrocarbon ring* 
nitrogen-containing aromatic heterocyclic ring of more 
preferably carbon number 6-20, furthermore with the 
preferably* benzene* naphthalene* pyridine* pyrazine* 
pyridazine , it is a particularly preferably* benzene* 

:a: — ; r\ 
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[0043] 

li-iissaii-a,). -»a(iii-b,)-ea$*i4<b^ 



[0044] 

Hb9] 

Htts* (IH-a.) 



pyridine^ pyrazine as Q 4 . 
[0043] 

Among compound which are displayed with General Formula 
(I ) furthermore the preferably General Formula (Ill-a] ), it is 
a compound which is displayed with General Formula 
(M-th ). 

[0044] 

[Chemical Formula 9] 





0 0 



[0045] 

rf. -«a(iii-a,)-ca$tL*<b^tticotxr 

-^(Ill-a,)*, R, s R 2 . R 3 . X, . X 2 % Q 3 fc 

-tta(in-a 1 )-ca**i*<b^«ja>5%»*L< 
l*-»a(lll-a 2 )-e*i4i6ft^*-cai6. 



[0046] 

Hb io] 



[0045] 

First, you explain in detail concerning compound which is 
displayedwith General Formula (III-ai ). 

In General Formula (Ill-a, ), as for R, , R 2 * R 3 * X! * X 2 * 
Q3 and Q 4 those in therespective general formula (III ) and 
being synonymous, also desirable range issimilar. 

It is a compound which is displayed with inside preferably 
General Formula (III-a 2 ) of compound which is displayed 
with General Formula (Ill-aj ). 

[0046] 

[Chemical Formula 10] 
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[0047] 

(j£4>. R, . R 2 . R 3 . X, fccfctf X 2 it^H^h 

l>©ffltl^^fc4o Rics Rn. Ri 2 fccfctf Rj 3 l* 

-~0g5£(i)|-fclf£ Rj T*S&Si:LT^{ffci 
<7) ASSETS. R 10 . R„. R, 2 fc<*tf R13 tLZft 

£L<li. tK^IS^ 7;u*;u», 7)Vr-n> 
*. 7^u*;u*. 7U -;u». 7£/». 7v;u 

T;u=i^v*;u^- 7U 
;ut»?- *uu/t-;-;u7£/S. x;u*n;u7 

p+v*. v7/»> ^fnl> /NP^Ift* 
&y. *y»*L<i***Hi*\ 7;u*;u*. /\ 

^fPS^iU »$L<tt^^ia 6-20 
teR<b**HL 5 #l^L 6 *(D5fSSl^PS 

x*fcy. j:y»*L<i*. *>-t?x t7^ux t° 

[0048] 



[0049] 

ill 



[0047] 

(In Formula, as for R x . R 2 . R 3 > X! and X 2 those in 
respective general formula (III ) and being synonymous, also 
desirable range is similar. R ]0% Rn. Rj 2 and R J3 to display 
hydrogen atom or substituent, be able to apply thosewhich 
you list as substituent with Ri in General Formula (I ) as the 
substituent, preferably, hydrogen atom, alkyl group, 
alkenyl group, aralkyl group, aryl group, amino group, 
acyl group, alkoxy carbonyl group, aryloxy carbonyl 
group, with carbonyl amino group, sulfonyl amino group, 
sulfamoyl group, carbamoyl group, hydroxyl group, 
cyano group, heterocyclic ring, halogen atom , with more 
preferably hydrogen atom, alkyl group, halogen 
atom furthermore it is a preferably hydrogen atom as Rio* 
R n . R, 2 and R 13 . Q 5 displays aromatic hydrocarbon ring, or 
aromatic heterocyclic ring, with aromatic heterocyclic ring of 
aromatic hydrocarbon ring. 5 or 6 members of preferably 
carbon number 6-20, with more preferably, benzene, 
naphthalene, pyridine, pyrazine. pyridazine , furthermore 
it is a preferably, benzene, pyridine, pyrazine. ) 

[0048] 

It is a compound which is displayed with inside more 
preferably General Formula (III-a 3 ) of compound which is 
displayed with General Formula (Ill-a, ). 

[0049] 

[Chemical Formula 1 1] 
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[0050] 

R] s R2 v R3 * Rio* Rii% R|2v Ri3% fccfcl/ 
Q 5 1*^*1^-^^(111— a 2 )lcfcl+^-E-tib<t: 

[0051] 

^UTlc-fie^e(II^b 1 )T♦s^tl^b•&!tellcot^ 

— jR3(lII-b,)ik R| , R 2 , Rj > X, , X 2 , Q 3 & 

cfet; q 4 li-t^t-eti-isieaiiMcfcit-s-E-^b 
-fta(in-b,)Tf***i*ft*«ia)3%»*L< 

l*-tt*(III-b2)-e«*tl«ft*«IT?fc6. 

[0052] 
[ft 12] 

-hiss; (in-b,) 

Rio R3 




Q 5 



[0050] 

(In Formula, as for Rj % R 2 . R 3 % R ]0s R u% R l2> R I3% and Q 5 
those in respective General Formula (III — a 2 ) and being 
synonymous, also desirable range is similar. ) 

[0051] 

You explain in detail concerning compound which below is 
displayedwith General Formula (III-bi ). 

In General Formula (Ill-b, ), as for R, % R 2 % R 3 . X, % X 2 „ 
Q 3 and Q 4 those in therespective general formula (III ) and 
being synonymous, also desirable range issimilar. 

It is a compound which is displayed with inside preferably 
General Formula (III-b 2 ) of compound which is displayed 
with General Formula (Ill-b, ). 

[0052] 

[Chemical Formula 12] 



[0053] 

(sS^* R] * R 2 s R 3 * R]o* R\)% R12* Ri3> X] * X 2 

*iJ:tfQ3tt**t^*t-lftSC(in-%) icfcitW 



[0053] 

(In Formula, as for R, . R 2 % R 3 % R 10% R Us R i2s R 13x X, . X 2 
and Q 5 those in respective General Formula (III-a 2 ) and being 
synonymous, also desirable range is similar. ) 
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[0054] 

-fiss(in-b,)r*g$tL^b^^<D ; 5*»j:y»* 
U<ii-)S^(ni-b3)-ca*tL^b^^-c&€)o 



[0055] 

[lb 131 

HttsS (Hl-bi) 




[0054] 

It is a compound which is displayed with inside more 
preferably General Formula (III-b 3 ) of compound which is 
displayed with General Formula (IH-b! ). 

[0055] 

[Chemical Formula 13] 



[0056] 

(jR't 1 * Ri % R2 •> R3 - Rio* Rn> Ri2» Ri3» 

Q 5 te^tvfft-fiSitaii— a 2 ) (Cfclt^tlb 

[0057] 

*fc. -«St(I). (II). (III). (IH- ai ). (III-a 2 ). 
(III-a 3 ), (ffl-b,). (ni-b2)*fcl*(nM>3)"C»**t* 
fc^ttlitt^ -CfcoTt At>U »*tf#y 
T-±fS(DmS!^fcl;^T*^^^l(»^L 
<I*MM¥^J^TS 1000-5000000. ck l J»*L 
< 14 5000-2000000 . £ b IC » * L < 14 
10000-1000000)£L<I4. *mBM<Dit£fy±& 

=F * 1000-5000000 . <fe y » * L < 14 
5000-2000000 . * b IZ » $ L < 14 

1 0000- 1 oooooo)*cfco r t At * 0 

AC *M*ttTfc*»*l*5>*A**£{* 



[0056] 

(In Formula, as for R, . R 2 . R 3 . Rio Rn* R]> Rn- and Qs 
those in respective General Formula (III — a 2 ) and being 
synonymous, also desirable range is similar. ) 

[0057] 

In addition, General Formula (I ), (II ), (III ), (Hl-a, ), (III-a 2 ), 
(III-a 3 ), (III-bi ), (III-b 2 ) or compound which is displayed 
with (III-b 3 ) is good even with low molecular weight and, the 
high molecular weight compound where residue is connected 
polymer main chain (preferably mass average molecular 
weight 1 000-5000000. more preferably 5000-2000000. 
furthermore preferably 10000-1000000 ) or, it is good 
evenwith high molecular weight compound (preferably mass 
average molecular weight 1000-5000000. more preferably 
5000-2000000. furthermore preferably 1 0000- 1 000000 ) 
which it has in compound main chain of this invention. 

In case of high molecular weight compound it is good even 
with homopolymer and, it is goodeven with copolymer of 
other polymer, when it is a copolymer, with the random 
copolymer and it is good with block copolymer . 

It is a preferably low molecular weight compound as 
compound which is used with this invention. 

In addition, with above-mentioned General Formula you have 
displayed convention with limiting structure, but it is good 
even with tautomer . 



[0058] 



[0058] 
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embodiment of compound which below is displayed with 
General Formula (I ) of this invention is shown, but this 
invention is not something which is limited inthis. 

In addition, you display compound which is shown 
convention below with the limiting structure, but it is good 
even with tautomer . 

[0059] 

[Chemical Formula 1 4] 
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25 




26 




27 




28 




29 



f-I- 

I 

F 




[0063] 

-ASaWT-S^ttafc^liflJ*!*. Z. 

Chem.,28 g,23 H(1988 *\ ftM* 10-287819 



[0064] 
[ft 18] 



[0063] 

Although for example Z. Chem., Vol.28,23 page (1988), 
Japan Unexamined Patent Publication Hei 10-287819 it can 
synthesize compound which isdisplayed with General 
Formula (I ) with method etc. which is stated. 

In addition, one example of synthetic method of compound 
which is displayedwith General Formula (I ) of this invention 
is shown in scheme 1 . 

[0064] 

[Chemical Formula 18] 
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X,MgBr 
X 2 MgBr 



.Qi" 



X,-6-[r \ 
X 2 

CO 




[0065] 

(5£<K Qi s Q 2 v Ri v X! X 2 It^ttfh 

[0066] 

<b^fei(B)iimi*Wfciiig*^^T. (A)<t bf 3 

^a<7)3iafi(A)ic^Lr l-io a*T?fcy. £ 

y »*L<I±. 1 r 5 a«T?fcy. SICfr^L 1-2 a 

BF 3 ISftfcLTIi BF 3 v7^iH-f;HSI* 
(Willi BF 3 2?^iUX— rJHIfc BF 3 vlf 
;ux— xMgfk BF 3 tert-^JU^UX— xJU 

tttt$>> bf 3 7;ia-;uH{*(0j;ii£BF 3 >^ 
— ;Hlft. bf 3 n-^p/^y— ;utgf*3?x bf 3 t 
5>lHK«iHi bf 3 x^ur^fgfts bf 3 e 
*'J bf 3 */u#>IMS(*(«;U* 

bf 3 bf 3 xji^K»*(«;ltf 

bf 3 V**)UX)wmi**)*1fi3bV* »SL 
<I4 BF3 v7^;n-T^gftt*y, MIC 
»*L<I* BF 3 yxf;n- r;HH*-Cfc* 0 



[0065] 

(In Formula, as for Qi * Q 2 * Ri * X] and X 2 those in 
respective General Formula (I ) and being synonymous, in 
addition also desirable range issimilar. ) 

[0066] 

compound (B ) concretely under base existing, (A ) with can 
synthesize BF 3 complex by reacting. 

As base, organic base (for example organic amines* azoles 
etc), it is good with whichever of inorganic base (for example 
potassium salt, sodium salt etc). 

equivalent of base with 1-10 equivalent , with more 
preferably* 1-5 equivalent , furthermoreis 1 - 2 equivalent 
desirably vis-a-vis (A ). 

BF 3 dialkyl ether complex (for example BF 3 dimethyl ether 
complex. BF 3 diethyl ether complex* BF 3 1- butyl methyl 
ether complex etc), BF 3 alcohol complex (for example BF 3 
methanol complex. BF 3 n- propanol complex etc), BF 3 amine 
complex (for example BF 3 ethylamine complex. BF 3 
piperidine complex etc), BF 3 carboxylic acid complex (for 
example BF 3 acetic acid complex etc), there is a BF 3 sulfides 
complex (for example BF 3 dimethyl sulfide complex etc) etc 
as BF 3 complex, with preferably BF3 dialkyl ether complex , 
furthermore it is a preferably BF 3 diethyl ether complex. 
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X 5/x^;ui-f-;U»a6<*4.)i<»*UC 5 

deg C -Cfey, <W»£L<I*. 0-100 deg C T*ife 

<t**(C)iift*Wlci*ft6*(B)t*«*B 

fctt^BfcLT'J^AflL Grignard RX«*< 
fcy. «£LT»*L<li 2-50 ^mX-fey. £ 

2~10 3|§*efc6o 

ttCHftglttit** 1 . »*L<I* 0-150 degCCfc 
cfcy»*L<l*. 0-100 degCXfc&o) 

[0067] 

^niaui^rtLfc*^ -e*y. *#B®sfr 

iETL/tAB. Eftlft&B. S^AB, 
&B, »HHftif**LTtJ:C *fccne>(D 



[0068] 

HMflilETL&AJI. lEfttH&B. **B<Eif 
lcjE?lt*l6-r*t©"C*y. #® 

»*< 4eV 12l±0»BT?*6o 

jn>«tLTi*iMtxx. mbffifs. mb* > 
<b»ta>a#**fci*«Bifc. B^itm. mt 

t7ix *uen-;utt£©*«9«1f*tl** 

tu »*L<ii. »«tt*«IMb*-e*y. K 
ic. ££14. SBtt»»A4« ito 



As solvent, hydrocarbons (There is a for example hexane. 
benzene, toluene, xylene etc. ), nitriles (There is a for 
example acetonitrile etc. ), ethers (There is a for example 
tetrahydrofuran. 1 , 4- dioxane. diethyl ether etc. ) is 
desirable,as for reaction temperature is not especially 
limitation. With preferably 0-1 50 deg C, it is a more 
preferably. 0-100 deg C. 

compound (C ) compound (B ) with is acquired concretely 
with reaction with organometal. 

There is a lithium salt. Grignardreagent etc as organometal, 
with preferably 2-50 equivalent , with more preferably. 2-20 
equivalent ,furthermore it is a preferably 2-10 equivalent as 
equivalent. 

As solvent, hydrocarbons (There is a for example benzene, 
toluene, xylene etc. ethers (There is a for example 
tetrahydrofuran. 1 , 4- dioxane. diethyl ether etc. ) is 
desirable, as for reaction temperature is not 
especiallylimitation. With preferably 0-150 deg C, it is a 
more preferably. 0-100 deg C. ) 

[0067] 

light emitting device of this invention with element which 
formed organic compound thin layer of the plural which 
includes light emitting layer or light emitting layer between 
pair of electrodes of the anode, cathode, may possess other 
hole injection layer, hole transporting layer, 
electron-injecting layer, electron transporting layer, 
protective layer etc of light emitting layer, in addition 
theseeach layers may be something which has respective other 
function. 

various material can be used to formation of each layer 
respectively. 

[0068] 

anode being something which supplies positive hole to hole 
injection layer, hole transporting layer, light emitting layer 
etc,metal. alloy, metal oxide, electrically conductive 
compound, or be able to use these mixture etc, preferably 
work function is material of4 eV or more. 

Of tin oxide, zinc oxide, indium oxide, indium tin oxide 
(ITO ) or other electrically conductive metal oxide, or gold, 
silver, chromium, nickel or other metal, furthermore of 
these metal and of electrically conductive metal oxide 
lamination etc of mixture or you can list lamination, copper 
iodide, copper sulfide or other inorganic electrically 
conductive substance, polyaniline. polythiophene. 
polypyrrole or other organic electrically conductive material, 
andthese and ITO as embodiment, with preferably, 
electrically conductive metal oxide , especially, the ITO is 
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<fcy»*L<li 50nm~l /im T'fcy. M(C*f £L< 
li 1 00nm~500nm T?fc £ 0 

[0069] 

7X, aiw»itattftif<D±icji»*Lfcta) 

£<t*© / «'J 73 -+ £fl£L fct© * ftffl + ZZt 
Id*. 3ft 0.2mm £l±. » £L<I* 0.7mm «± 

©i©£ffii^ 0 

ffiTLIf ITO ©i§£. S^e-A 
>£. X/ fitaftl»IK»^ <b^£ 

ITO ©i§£. UV-4V:/*i«L IMS^T 

[0070] 

ic«^t««i-*t©'c*y. t^aAE * 

fctt ®*mfcLTI**«* &Be*ib«» 
i**z£A<t?#. #U*tt£LTi*7;i/*y*H 

(#]*.(£ Li. Na. K. Cs «)£fcli?a>77lbfc 
Kfcfe 7;U* l J±a*B(«5ttf Mg. Ca «) 

*fci**©^<b«i. Wbfe ft. IS. fp\ 7;u 

©S^ftJg. U**A-7;U5-*A£*3:fcl* 



desirable from productivity* high electrical conductivity, 
transparency or other point. 

film thickness of anode is as needed selectable with material , 
butthose of range of usually 10 nm~~5 ;mu m are desirable, 
with the more preferably 50 nm~l ;mu m , furthermore it is a 
preferably 100 nm-500 nm. 

[0069] 

As for anode it can use those which usually, layer-forming are 
done on soda lime glass, nonalkaline glass, transparent 
resin substrate or other. 

When glass is used, in order to decrease liquation ion from 
glass concerning material, nonalkaline glass is used, it is 
desirable. 

In addition, when soda lime glass is used, uses those which 
administer the silica or other baria coating is desirable. 

If thickness of substrate, although mechanical strength is 
maintained, is the fully, there is not especially restriction. 
When glass is used, those of usually 0.2 mm or greater, 
preferably 0.7 mm or greater are used. 

It can use to production of anode various methods with 
material ,but in case of for example ITO, electron beam 
method, sputtering method, resistance heating vapor 
deposition method, chemical reaction method (sol-gel 
method etc), film formation it is done with thecoating fabric 
or other method of dispersion of indium tin oxide. 

Also it is possible anode to lower drive voltage of element 
withwashing other treatments, to raise light emission 
efficiency. 

In case of for example ITO, UV-ozone treatment, oxygen 
plasma treatment etc is effective. 

[0070] 

cathode is chosen being something which supplies electron to 
the electron-injecting layer, electron transporting layer, 
light emitting layer etc, considering adhesion and ionization 
potential, stability etc of electron-injecting layer, electron 
transporting layer. light emitting layer or other negative 
electrode and adjacent layers. 

metal, alloy, metal oxide, electrically conductive 
compound, or be able to use these mixture as material of 
cathode, the alkali metal (for example Li. Na. K. Cs etc) or 
fluoride, oxide, alkaline earth metal (for example Mg. Ca 
etc) or that fluoride, oxide, gold, silver, lead, 
aluminum, sodium-potassium alloy or those mixed metal, 
lithium-aluminum alloy or those mixed metal, 
magnesium-silver alloy or be able to list those mixed metal, 
indium, ytterbium or other rare earth metal etc as 
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A*©#±»*M*tf*lf 6*U »*L<l*tt 
4eV BlT(D*tftTffty. <W»*U 

A<* 10nm~5//m <DtiLU0)&D1fi1*tL<* 
*y»*L<tt 50mn~l Jim -CfcU* SKtf *L< 
li 100nm~l // m T?fe€>o 

<* *5Q/nttTtf»*U*. 
[0071] 

mitm<Dttftit. «*w*D»icBia*fci±jE 

*V— ;uR#tt. *>7*7!/-/uR»tt, x 
^'O-tf^Rgf** *ij^x-^bs»*. v 

x>R*i*. -J-:7*;iH'5KR*tt. ^T'J>R 
$tt* ^'Jb^R^i** *"J/:/R#(k 
S?7!/-;uB»i*. 7;u$v>R©t*> 
/<>^vx>RSi{* s exWJ ;U7>h^tr> 
R3(* % K>R#tt* t°PPt°Uv>R 

#tt* ^7S?7 % ypeys?>R»#, s/^p'O 

*vX>Rgft. X^'J JU75>R»i*. 
v^UT^fc^* 8-3VM/-^R^<*<D 



embodiment, preferably work function with material of 4 eV 
or less, more preferably aluminum* lithium-aluminum alloy 
or those mixed metal* magnesium-silver alloy or they are 
those mixed metal etc. 



film thickness of cathode is as needed selectable with 
material , butthose of range of usually 10 nm~5 ;mu m are 
desirable, with the more preferably 50 nm~l ;mu m , 
furthermore it is a preferably 100 nm~l ;mu m. 

It can use to production of cathode electron beam method* 
sputtering method* resistance heating vapor deposition 
method* coating method or other method, metal also vapor 
deposition to do, simultaneously vapor deposition it is 
possible two components or more with unit to do. 

Furthermore, vapor deposition doing metal of plural 
simultaneous!y,also being possible to form alloy electrode, 
vapor deposition it ispossible to do alloy which in addition 
you adjusted beforehand. 

As for sheet resistance of anode and cathode low direction is 
desirable, several hundred :oa/square or below is desirable. 

[0071] 

If material of light emitting layer, as at time of electric field 
imparting positive hole canbe filled from anode or hole 
injection layer* hole transporting layer, electron can be filled 
from cathode or electron-injecting layer* electron 
transporting layer offering place of recombination of 
function,positive hole and electron which charge which 
functioned and wasfilled and move, is something which can 
form layer which possessesfunction which light emitting is 
done, it is good anything. 

It is something which contains compound of this invention in 
preferably light emitting layer,but it is possible also to use 
other light-emitting material of compound of the this 
invention. 

metal complex and transition metal complex of for example 
benzoxazole derivative* benzimidazole derivative* 
benzothiazole derivative* styryl benzene derivative* 
polyphenyl derivative* biphenyl butadiene derivative* tetra 
phenyl butadiene derivative* naphthalimide derivative* 
coumarin derivative* perylene derivative* perinone 
derivative* oxadiazole derivative* aldazine derivative* 
cyclopentadien derivative* bisstyryl anthracene derivative* 
quinacridone derivative* pyrrolo pyridine derivative* thia 
diazolo pyridine derivative* cyclopentadien derivative* 
styryl amine derivative* aromatic dimethyl idene compound* 
8-quinolinol derivative (for example tris (2 -phenyl pyridine ) 
iridium (III ) or other ortho metalated complex etc), you can 
list, polythiophene* polyphenylene* polyphenylene 
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**)I<d»i«^i*. ftl::HS*;lv&t>©-ei* 

& **xk9l x^a-+attif). lb a. -< 

ff*L<l*»*aln»«». a-r^ilT* 
[0072] 



sw-jubsh*. jzw-frmm^ my 
u -jit jiii^mmft. twj>B»f*. tr^ 

tt. *«J(N-e-^*;uy^y-^)B3H*. 7-U 



jEft&AJf . IEfttt%fl®nffld:1$l=l8$^ 
ft6t<DTrli&l^A<. JI?jUnnv~5/im(D®H<D 
b0tfH*L<. M»tL<lt 5nm~l/im T*& 
L J. MK# £L<I* 10nm~500nm Trfc^o 



B*fcl* 2 B«±A*&fc^B«*-Cfe-3Tt, 
cfcl^U B-«l**fd*aB«rt<D«»Bfr& 
&*£B«*T?fcoT*J:l*. 



jEftSAB, iETLBJSBOJBflc^atLTI*. 
KffiB»j**> LB JflBjEfiaAlttS»£ 
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vinylene or other polymer compound etc suchas various metal 
complex which are represented in rare earth complex. 



film thickness of light emitting layer is not something which 
especially is limited. Usually, those of range of 1 nm~5 ;mu m 
are desirable, with the more preferably 5 nm~l ;mu m , 
furthermore it is a preferably 10 nm~500 nm. 

formation method of light emitting layer is not something 
which especially is limited, resistance heating evaporation and 
electron beam, sputtering* molecule lamination methods 
coating method (spin coating method, casting method, dip 
coating method etc), it can use LB method, ink jet method, 
printing method or other method, it is a preferably resistance 
heating evaporation and a coating method. 

[0072] 

material of hole injection layer, hole transporting layer 
something which has possessed any of thefunction which if 
electron which was filled from function, transport positive 
hole function and cathode which fill positive hole from anode 
barrier is done it should have been. 

As embodiment, you can list carbazole derivative, triazole 
derivative, oxazole derivative, oxadiazole derivative, 
imidazole derivative, poly aryl alkane derivative, 
pyrazoline derivative, pyrazolone derivative, 
phenylenediamine derivative, aryl amine derivative, 
amino-substituted chalcone derivative, styryl anthracene 
derivative, fluorenone derivative, hydrazone derivative, 
stilbene derivative, silazane derivative, aromatic tertiary 
amine compound, styryl amine compound, aromatic 
dimethylidene compound, porphyrin compound, poly 
silane compound, poly (N- vinyl carbazole ) derivative, 
aniline copolymer, thiophene oligomer, polythiophene or 
other conductive polymer oligomer etc. 



film thickness of hole injection layer, hole transporting layer 
is not something which especially is limited. Usually, those of 
range of 1 nnv-5 ;mu m are desirable, with the more 
preferably 5 nm~l ;mu m , furthermore it is a preferably 10 
nm~500 nm. 

hole injection layer, hole transporting layer is good even 
with monolayer structure which consists of the one, two or 
more kinds of material which description above is done and, it 
is goodeven with multilayer structure which consists of 
multiple layers of same composition or different kind 
composition. 

As formation method of hole injection layer, hole 
transporting layer, vacuum vapor deposition method and LB 
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;urt;u/\V-A* BMt**»». *h>«IR. 
7xy*vt§tH* *M75h\ x^nr;un-x. 
B»e-;k abs mm. >7^> 

x#*5/«H& S/Val/RRti^tfWf&tt*. 
[0073] 

7>h 2>?xx;i,*y>RilH*. * 

tt. ?;M-UxiJx:/>*>R*i** vT^'J ;u 

ft. 8-*yy/-;uR3H*a>4R«(*^^*^ 

tl6t©T?l*ftl^, a« lnm~5/im<D©ffl(D 
SIC»$L<I* 10nm~500nmT*fc6 o 



method, aforementioned positive hole injection carrier in 
solvent melting or dispersing, or method which coating it does 
(spin coating method, casting methocL dip coating method 
etc), it can use ink jet method, printing method. 

In case of coating method, with resin component it melts or 
disassembles, or it to be possible, for example polyvinyl 
chloride, polycarbonate, polystyrene, 
polymethylmethacrylate, poly butyl methacrylate. 
polyester, polysulfone. polyphenylene oxide, 
polybutadiene. poly (N- vinyl carbazole ), you can list 
hydrocarbon resin, ketone resin, phenoxy resin, 
poiyamide. ethyl cellulose, vinyl acetate. ABS resin, 
polyurethane. melamine resin, unsaturated polyester 
resin, alkyd resin, epoxy resin, silicon resin etc as resin 
component. 

[0073] 

material of electron-injecting layer, electron transporting 
layer any of function which if positive hole which was filled 
from function, transport electron function and the anode 
which fill electron from cathode barrier is done 
somethingwhich it has possessed it should have been. 

As embodiment, triazole derivative, oxazole derivative, 
oxadiazole derivative, fluorenone derivative. anejp7 
/ di methane derivative, anthrone derivative, biphenyl 
quinones derivative, thiopyran dioxide derivative, 
carbodiimide derivative, fluorenylidene methane 
derivative, di styryl pyrazine derivative, naphthalene 
perylene or other heterocycle tetracarboxylic acid anhydrous 
ones, you can list the metal complex and metal 
phthalocyanine. benzoxazole of phthalocyanine derivative. 
8-quinolinol derivative and various metal complex etc which 
arerepresented in metal complex which designates 
benzothiazole as ligand. 

film thickness of electron-injecting layer, electron 
transporting layer is not something which especially is 
limited. Usually, those of range of l nm~5 ;mu m are 
desirable, with the more preferably 5 nm~l ;mu m , 
furthermore it is a preferably 10 nm~500 nm. 

electron-injecting layer, electron transporting layer is good 
even with monolayer structure which consists of the one, two 
or more kinds of material which description above is done 
and, it is goodeven with multilayer structure which consists of 
multiple layers of same composition or different kind 
composition. 

As formation method of electron-injecting layer, electron 
transporting layer, vacuum vapor deposition method and LB 
method, aforementioned electron implantation carrier in 
solvent melting or dispersing, or method which coating it does 
(spin coating method, casting method, dip coating method 
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■?-0>Mf*0IJi:L"CI*. In, Sn. PK Au. Cu, Ag, 
AU Tu Ni 3|<Z>&JI, MgO, SKX Si0 2 . Al 2 
0 3 . GeO, NiCh CaCX BaC\ Fe 2 0 3 , Y 2 0 3 » 
Ti0 2 ¥0)&H&fl:1fe. MgF 2 , LiF. AlFj , 
CaF 2 Wto±M7v{£*L tK'JX^UX #t)?a 

i^U 1 i&au^yv 

o.iyoiUTcDlWjStt^iMllA^ifbH-S). 



<*IW<D»j**ai=oi^TtWc|BSli*<. 

-r>7*j£X ^7X7 CVD & U — *f-CVD 9L 
& CVD #X7— X CVD ft. 3— t-O? 



[0075] 

[HJfefiiJ] 

«lTlc*J6«**Cfr**W©-«*Jltt:M 
[0076] 

[0077] 

[lb 19] 
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etc), it can use ink jet method* printing method etc. 

In case of coating method, with resin component it melts or 
disperses, or it to be possible, as resin component in case of 
for example positive hole injection transporting bed itcan 
apply those which were illustrated. 

[0074] 

If it should have been something which has possessed 
functionwhere those which promote moisture or oxygen or 
other element degradation as material of protective layer go 
into element and control . 

As embodiment, copolymer, tetrafluoroethylene of In* Sn* 
Pb* Au* (X Ag* Al* Ti* Ni or other metal* MgO* 
SiO* Si0 2 * Al 2 0 3 *GeO* Ni(X Ca(X BaO* Fe 2 0 3 * 
Y 2 0 3 * Ti0 2 or other metal oxide. Mg F 2 * LiF* Al F 3 * 
Ca F 2 or other metal fluoride* polyethylene* 
polypropylene* polymethylmethacrylate* polyimide* 
polyurea* polytetrafluoroethylene* poly 
chlorotrifluoroethylene* poly dichlorodifluoroethylene* 
chlorotrifluoroethylene and dichlorodifluoroethylene and 
copolymerizing monomer mixture which includes 
comonomer of at least 1 kind, moisture-proofing property 
substance etc of the water-absorbing substance* moisture 
absorption 0. 1 % or less of fluorine containing copolymer* 
moisture absorption 1 % or more which possesses ring 
structure in copolymer* copolymerization main chain which 
is acquired you can list. 

Concerning formation method of protective layer there is not 
especially limitation,for example vacuum vapor deposition 
method* sputtering method* reactive sputtering method* 
MBE (molecular beam epitaxy $3ri/) method and cluster 
ion beam method* ion plating method* plasma 
polymerization method (high frequency excitation ion plating 
method ), can apply plasma CVD method* laser CVD 
method* thermal CVD method* gas source CVD method* 
coating method* ink jet method* printing method. 

[0075] 

[Working Example(s)] 

Listing Working Example below, you explain portion of this 
invention concretely, but this invention is not something 
which is limited because ofthis. 

[0076] 

Working Example 1 

Synthesis of example compound 1 

[0077] 

[Chemical Formula 19] 
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[0078] 

<b£&atf>£j£& 

TK^b^'J^A 67.3g(1.2mol)£7K 200mL 
#U -f 58.8g(0.4mol)£d>L-f OjJl]*fc 

50 deg C Tf 3.5 B#B3m#Lfco 

^ CD & . H)o<yiy9P^>^> 
62.2g(0.74mol)£ta;i. 7 ftlRMfllft&SELfco 

120mU 7K 600mL ^KlSifc^SSTl" &o 



[0078] 

synthetic method of compound a 

It melted potassium hydroxide 67. 3g (1 .2 mol ) in water 200 
ml, after adding isatin 58.8g (0.4 mol ) little by little, 3.5 
hours it agitated with 50 deg C. 

After that, 7 hours heating and refluxing it did including 
cyclopentanone 62.2g (0.74 mol ) slowly. 

After cooling reaction solution to room temperature, reaction 
mixture is dripped in the concentrated hydrochloric acid 120 
mU water 600 ml. 



ffittJLfcfSS^S&lL&JiU SfeHftirLT It filtered crystal which it precipitated and dried, 93.1 g 
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ft£8Sa£93.1g#fc„ 

it-gW) a93.1g £ 500mL <D 3 OP^^HIcA 
tU ?>h;it^-t'HS 300 deg C T?»L< 

fee 

&2 n#r B ut^Lfc^ saroftau ?pp* 

ML MtiML 8«*«EHiU v'J*^^^ 

9/1-6/4. vol/vol)!:^!! SSlitt£fflMb£$l b 
£&fea>j${*<tLT 27.7gK-y-^>*xf,J|X$ 
41%)H»fc. 

ft£83cG>£jj£;£ 

lb * Hi b6.2g(36mmol) , 7 $ -f 5 K 
5.3g(40mmol). fcftffitB 1 1 .4g(84mmolX 
)VT->) > 90mL £ 1 50 deg C V 2 ftDlfflUfl tz 
180degC4B#HiJH*Lfc. 

500mL 1B3L 90 deg C V 1 B#fffl«JfLfc^ MS 



»€>*ifcHf*£$aP*^AIc;g*U TKgg^t 
-J+y*A*»jro*ittJi£3fcl\ «flMB£[s] 

uu7b)\,ix-*5;— ;k 100/3, voi/vol)lc«feyffi 
«ttf*£fTl\ ^pb*U, x$/-;uj;yB 
•6»»ft€fTl\ ft£& c *Jlfe©tt»fcLT 
4.9g(lR* 45%)i#fc 0 

ft£^l 1 OtstfLyt 

itS® c0.5g(1.6mmolX DBU(l,8-v7+ft*v? 
PC5,4,0] r t7>f : *-7-X>)0.24mL(1.6mmol)h;U 
X> 50mL IC BF3 vlf ;H-fil-8f$; 
0.5mL(3.5mmol)£^ST\ «TLfcft. 4 

^pp/+x;uAicj:yii«agift£ 2 @m\ ft 

£® 1 £ 420mg(J|X$ 72%)t#fc 0 
Mjfii 305 degC(ttfl?SJg) 
[0079] 

mmm2 
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itacquired compound a as white solid, 
synthetic method of compound b 

500 ml you insert compound a93. lg in 3 -neck flask, with 
heating mantle agitateextremely with external temperature 
300 deg C. 

With advance of reaction contents of flask melted. 

Approximately 2 hours after agitating, it cooled to room 
temperature, did the extraction operation with chloroform* 
saturated aqueous sodium bicarbonate solution, organic phase 
it recovered, dried with the sodium sulfate, after filtering, 
vacuum distillation did solvent, it did purification operation 
with silica gel column chromatography (hexane-ethylacetate* 
9/1-6/4, vol/vol ) and 27.7 g (From isatin yield 41% ) it 
acquired with compound b as liquid of brown color. 

synthetic method of compound c 

compound b6.2g (36 mmol ), phthalimide 5.3g (40 mmol ), 
zinc chloride 1 1 .4g (84 mmol ), dimethyl aniline 90 ml 2 
hours after agitating, 180 deg C4 hours was agitated with 150 
deg C. 

reaction mixture was cooled to room temperature, 30% 
hydrochloric acid solution with 500 ml adding 90 deg C 1 
hour after agitating, was cooled to room temperature, solid 
which was precipitated was filtered. 

It melted solid which it acquires in chloroform, washed 
organic layer with sodium hydroxide water solution, organic 
phase it recovered, dried with sodium sulfate,after filtering, 
vacuum distillation did solvent, it did purification operation 
with the silica gel column chromatography 
(chloroform-methanoL 100/3* vol/vol ), did recrystallization 
operation from chloroform* ethanol, 4.9 g (yield 45% ) it 
acquired with compound c as crystal of yellow. 

synthetic method of compound 1 

compound c0.5g (1.6 mmol ), DBU (1 and 8 -diazabicyclo {5, 
4 and 0} undeca-7-en ) BF3 diethyl ether complex 0.5 ml (3.5 
mmol ) with room temperature, afterdripping, 4 hours heating 
and refluxing was done in 0.24 ml (1 .6 mmol ) toluene 50 ml. 

After cooling reaction mixture to room temperature, crystal 
which was precipitated was filtered. 

recrystallization operation twice was done with chloroform , 
compound 1 was acquired420 mg (yield 72% ). 

melting point 305 deg C (decomposition temperature ) 

[0079] 

Working Example 2 
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[0080] 

its® a tmmox&vistn'tyt/^zw 

fb£1$3d22.7g(0.lmol)£ 500mL<7) 3 OP^X 
udAtU V>h;Ut-^-T*nS300 deg C T* 

T<^>o 

9/1-7/3. vol/vol )Kcfcyi*»l*ft£mMb£ 
#3 e £&fe<7)@{*<bLT 14.3gK-^>^blR 
$ 78%)»fco 

<b£$)fCD£Rt;£ 

it £ % e5.5g(30mmol) . 7 * * S K 
4.8g(33mmol). ttfcEIB 9.4g(69mmol). 2?/^ 
;t7 - «J > 50mL £ 1 50 deg C T? 2 B$|H)8tttL 
180dcgC4l*nBtHtLfc. 

Rea*aa*-c*ipu 3n i&m*mmz 

200mL JP* 90 deg C T? 1 B*IHJf#LfcflL 

SSHtLT 6.5g(Jfc^ 69%)^fc 0 
<b£$)2<D£dc;£ 

<b£& fl.0g(3.2mmol)> DBU0.48mL(3.2mmol) 
hJUXI/ lOOmL IC BF 3 yIf;i/X- r^l/fiH* 
1.0mL(7.0mmoI)£^ST\ iS~FLfc&. 4 B#Fp1 

2 * 500mg(i|X$ 43%)^fc 0 
iS£ 277 deg C(#fl?j§®) 
[0081] 

mmms 



Synthesis of compound 2 
[0080] 

synthetic method of compound e 

compound d could be acquired by with method which is 
similar to the compound a modifying cyclopentanone in 
cyclohexanone. 

500 ml you insert compound d22.7g (0.1 mol ) in 3 -neck 
flask, with heating mantle agitateextremely with external 
temperature 300 deg C. 

With advance of reaction contents of flask melts. 



Approximately 2 hours after agitating, it cooled to room 
temperature, did the extraction operation with chloroform* 
saturated aqueous sodium bicarbonate solution, organic phase 
it recovered, dried with the sodium sulfate, after filtering, 
vacuum distillation did solvent, it did purification operation 
with silica gel column chromatography (hexane-ethylacetate. 
9/1 -7/3. vol/vol ) and 1 4.3 g (From isatin yield 78% ) it 
acquired with compound e as solid of brown color. 

synthetic method of compound f 

compound e5.5g (30 mm ol ), phthalimide 4.8g (33 mmol ), 
zinc chloride 9.4g (69 mmol ), dimethyl aniline 50 ml 2 hours 
after agitating, 180 deg C4 hours was agitated with 150 deg 

C. 

reaction mixture was cooled to room temperature, 3 
Nhydrochloric acid solution with 200 ml adding 90 deg C 1 
hour after agitating, were cooled to room temperature, solid 
which was precipitated was filtered. 

You washed solid which it acquires with water, did 
recrystallization operation from chloroform, ethanol, 6.5 g 
(yield 69% ) you acquired with compound f as crystal of 
yellow. 

synthetic method of compound 2 

compound fl .0g (3.2 mmol ), BF 3 diethyl ether complex 1 .0 
ml (7.0 mmol ) with room temperature, after dripping, 4 hours 
heating and refluxing wasdone in DBU0.48 ml (3.2 mmol ) 
toluene 100 ml. 

After cooling reaction mixture to room temperature, crystal 
which was precipitated was filtered. 

recrystallization operation twice was done with acetonitrile , 
compound 2 was acquired500 mg (yield 43% ). 

melting point 277 deg C (decomposition temperature ) 

[0081] 

Working Example 3 
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[0082] 

[0083] 
lit 20] 




Synthesis of compound 3 
[0082] 

synthetic method of compound g 
[0083] 

[Chemical Formula 20] 



[0084] 



it £ 409 b6.76g(40mmol) % "9" V ft M > 
8.05g(44mmol). ttfbSIB 12.5g(91mmol). V> 
^;U7~'J> 70mL£l50degCT*2B5Pp11f|$L 
fcflL 180 degC5 l»IB«»Lfc 0 

K(6*tIl*t)«PU 3N tteft*$ft£ 

300mL*0*90 deg Ct 1 B^PbIJI #Lfc&. 
ft&<D%£gktLX 3.5g(iR$ 26%)*#fco 

<b£% gl.0g(3.0mmolX DBU0.45mL(3.0mmol) 
h;UX> lOOmL (C BF 3 yXfiH- xJUlift 
0.76mL(6.0mmol)^Sr% ;lTLfcl 5 B#R3 

£ty 3 £ 200mg(HX$ 18%)^fco 
IH£ 317degC(#fl?igJt) 
[0085] 
HJ£«4 

25mm x 25mm x 0.7mm <Dfi : 77MlR±\Z ITO 
tLtzo 

(N-hf— ;u/ \7 — ;u)40mg. pbd(2-(4- t^x 

-;U-f;U)-5-(4-tert-^;U^x~;U)-l,3,4-^-^r 
^T7-;U)12mg. g 1 EffG)fl:£1fe 0.5mg 
* l,2-v<7PPX$> 3ml |C»»U 2fe»Lfc 



[0084] 

compound b6.76g (40 mmol ), saccharin 8.05g (44 mmol ), 
zinc chloride 12.5g (91 mmol ), dimethyl aniline 70 ml 2 
hours after agitating, 180 deg C5 hours was agitated with 150 
deg C. 

It cooled reaction mixture to room temperature, with 300 ml 
adding 90 deg C 1 hour after agitating, it cooled 3 
Nhydrochloric acid solution to room temperature, it filtered 
the solid which was precipitated, 3.5 g (yield 26% ) it 
acquired with compound g as crystal of red color. 

synthetic method of compound 3 

compound gl.Og (3.0 mmol ), BF 3 diethyl ether complex 0.76 
ml (6.0 mmol ) with room temperature, after dripping, 5 hours 
heating and refluxing wasdone in DBU0.45 ml (3.0 mmol ) 
toluene 100 ml. 

After cooling reaction mixture to room temperature, crystal 
which was precipitated was filtered. 

recrystallization operation twice was done with acetonitrile , 
compound 3 was acquired200 mg (yield 1 8% ). 

melting point 3 1 7 deg C (decomposition temperature ) 

[0085] 

Working Example 4 

light emitting device production evaluation 

On glass substrate of 25 mm X 25 mm X 0.7 mm ITO those 
which film manufacture are done weredesignated as 
transparent supporting substrate with thickness of 150 nm. 

This transparent supporting substrate after etching, washing, 
poly (N- vinyl carbazole ) 40 mg. PBD (2 - (4 -biphenyl yl ) - 
5 - (4 -t- butyl phenyl ) - 1 , 3 and 4 -oxadiazole ) it melted the 
compound 0.5 mg which is stated in 12 mg. Table 1 in 1 and 
2 -dichloroethane 3 ml, spin coating it didon ITO substrate 
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ITO Ste±l;^.t°>3-f Lfc„ 

±muz%mmm<r>mmt, ® 120™ x-fco 

tZo 

«tf 4mm x 5mm £&&7X9)£mU al^ 
gBrt-CT^v^A:ig=10:l £ 50nm 
ffl 50nm ^MMLtzo 

milx'>-*S!lV-7.p»v-V-J.-7h 2400 S£ 



1 1=**". 

[0086] 

[*1] 



which was washed. 

film thickness of organic thin film which it forms was 
approximately 1 20 nm. 

mask (mask where light-emitting surface area becomes 4 mm 
X 5 mm ) which patterning is done was installed on organic 
thin film, 50 nm codeposition after doing magnesium: 
silver=10:l, silver 50 nm vapor deposition was done inside 
the vapor deposition equipment. 

Making use of Toyo Technica make source measure unit 2400 
type, imparting it did the direct current constant voltage in 
light emitting device and light emitting did, brightness meter 
BM-8, light emitting wave length of Topcon corporation, it 
measured brightness making use of Hamamatsu Photonics 
K.K. (DB 69-058-7670 ) supplied spectrum analyzer 
PMA-11. 

Result is shown in Table 1 . 

[0086] 

[Table 1] 



m 




mm 

(c<J/m J ) 


A out 
(nil) 


(ran) 




1 


Zn(0XD) 3 


4 1 0 


475 


1 1 2 


m® 


2 


<fc#ftl 


528 


479 


56 


tm 


3 


mm 


320 


4 5 5 


70 


*m 


4 


mm 


55 1 


4 6 8 


5 5 





[0087] 
[0088] 



mmm 4 t^fflz ito scex??:/?* 

TPD(N,N' -e7.(3-^;U^x- jU)-N,N' -V 
7x-;i^>vv>)£) 40nm. * 2 UMit£W 
tS&Xf Zn(OXD) 2 

0.004nm/fj\ OAnmtfPTt&l^fo 60nm tU&k? 

\z&o\z lo^io^PacDK^*^ stssftss 



[0087] 

As understood from result of Table 1, compound of this 
invention functions as dope dye, has possessed sharp light 
emitting where width at half height isnarrow in comparison 
with comparative compound, understood . 

[0088] 

Working Example 5 

In same way as Working Example 4 ITO substrate after 
etching, washing, TPD (N, N&apos;-bis (3 -methylphenyl ) 
-N, N&apos;-biphenyl benzidine ) approximately 40 nm. 
Table 2 statement compound and Zn (OXD ) <sub>2 wasdone 
way it becomes film thickness approximately 60 nm with 
therespective vapor deposition rate 0.004 nm/sec. 0.4 nm/sec, 
way 10 <sup>-3~10" 4 Pa in vacuum, vapor deposition under 
the condition of substrate temperature room temperature. 
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xi^mmm 1 tmmizmmmmu mum 

[0089] 

[^b 211 




codeposition it did. 

Next, cathode vapor deposition was done in same way as 
Working Example 1, the light emitting device was produced. 

[0089] 

[Chemical Formula 21] 



[0090] 
[«2] 



[0090] 
[Table 2] 



m 




K-7 




mm 


*m 


fF? 




m 


m 


(cd/m s ) 


A max 


Cm) 












(ni) 






i 


ZnCOXD) » 


tn 


620 


475 


1 1 0 


itm 


2 


ZnCOXD) i 




2 8 0 0 


4 8 4 


7 0 


*m 


3 


ZnCOXD) 2 


item 


16 10 


4 7 6 


9 0 


mm 


' 4 


ZnCOXD): 




2 530 


475 


75 





[0091] 
[0092] 

[16*80) #)£] 



[0091] 

As been clear from result of Table 2, with element which uses 
the compound of this invention, sharp light emitting where 
width at half height is narrow by dope doing compound of 
this invention even with vapor deposition system was 
acquired, inaddition, light emission efficiency improves 
understood . 

[0092] 

[Effects of the Invention] 

With this invention , width at half height is narrow, color 
purity is high, light emitting device where light emitting of 
high brightness* high efficiency is possible is acquired. 

In addition, satisfactory light emitting quality is acquired even 
with the coating system where usually brightness is low, 
beneficial element production becomespossible in production 
cost aspect etc. 
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<i9)B*a#f*/r (j p> 02) & 4$ ft & IS < A > 



#^2001 -294851 
(P2001- 294851 A) 
(43)&gBB y-mWlQR 239(2001.10.23) 



(51)IntCX 7 
C 0 9 K 11/06 
C 0 7 F 5/02 
H 0 5 B 33/14 


6 6 0 


FI r-73-K(*#) 
C0 9K 11/06 660 3K007 
C0 7F 5/02 D 4H0 4 8 
H0 5B 33/14 B 

6 OL (£19H) 




fc«2000-I11014(P2000--111014) 


(71)fflKA 000005201 










¥*12^4^12BC2000.4. 12) 


»*;n»ss<Hi»*«2ios« 












#*;n*mfiffi*^ffl2io»ja «±s* 












(74)f$SA 100105647 






#3± /MR S¥ (»4«) 






F*-A(£#) 3K007 AB04 AB18 BA01 DA02 






4H048 AA03 AB92 VA11 VA20 VA32 






VA42 VA75 VA77 VB10 



(54) mmo&m mr^-jv^m:^ m&?ffi&*v*n*iimvitm;&? 

(ct) imm 

imm] tu<o-w& ( i ) x-mztintGrnttz 
(i) 



i 

Xt 
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imm 1 3 TEHRsS ( I ) X-mZh&fci&ntfz 
H(W(I) 

\ * 




mm$.-thr>&'£Wj:m : fmm. q 2 ti-irg^ 

roS^^^ScoC^^S^Si&S-r. fit. 

q, . q 2 mmz\fa-^mx-S)hztm\>\ ) 
imm2 ) tb-wsx. ( ii ) T&zti&itismtfz 

I<t2] 

-»s$ (II) 




(3^ R, , R t , R, » R 4 fc<ktfR 5 li**i*!ft 
L-CW*JttfttTfcJ:v». X, fcJ;tfX 2 <i-£ft<ffVN 

r 'j -jimtMz^Tuimim. tx 2 uaas 

[ft3] 



(III) 




<a+, Ri . r 2 . r 3 \t*ii?tv*.mm¥it:\m 
i>£\\ x, tiXVXt titv 

#*isy-hm. HMIUMblcSS. T»-fi>*iiitt 
^rrnm&*m. X t tX 2 {ijgfSLTfcJ:^ YJi 

q 3 . q 4 amimt&nzmzisL 

[f*#84] H^(III)?*3*i4fc£»*fcl«- 

< I ) . (II) . tKli (UDX-mti&tt&mZt: 

T . t t-**«ft*3S 1 fci* L4£a*>HK* 
( I ) , (II) , tL<*i <ni)"C3i3;h.*fc£**fc 

[**3»*B3rSfiB] 
[0001] 

[&BH<7)JB-f SfcffrftiH *»«i7 

au smm. mm. mm. -tyy-vrmomizim 

[0002] 

to. »wcm»ita«Htt«tfni«^6«tt 



: (3) 001-294851 (P200 1-29JL8 



[0003] minmrn^te. mmEi)<m< . m 
mitizim^x^Kfr^t:. iS¥. lovuiToffimff 

7 4&v9X V9-X^ 5 1*, 9 13JL 19 87 
Mm. 1 0 0 0 c d/m 2 (CJILTV^. L*»Wr**6 

ftfcLT8-*/'Jy'-/l-<DAim<Al q) fcflfn 
[0004] -£\ fBJS^ fcfcv vci(IM3fe3fcfc3BR 

lt o s t oiiwwgj* $■ mmmiz x ^xmrntx^ 
[ o o o 5 ] tti. y 4 jvf-mm. wm? 

[0006] 



[0007] 

■yxms&titz. 

( 1 ) TEHR« ( I ) X'mtlZfc£®*KiZ<7)K 
[0008] 

-flfcis (I) 



[0 00 9] (5^K R, 

ammzm-t. x, tXi um&ix&xw q, 

au q, . q 2 mmzvv-jimx'b&ztte* 
v>. > 

( 2 ) TffiHRsS (II ) X'mtiMt^mtWiZnZL 

[0010] 
[<fc53 

-*w (id 




[00113 (5*tt>. R, . R 2 . R 3 . R, 

T'J-/PS2*:<±^7 1 DgiS£ftr. x, tx 2 « 

ji^L-ct)j:i\ q 2 izsmm^Tumzmm-hnnz 

[00 1 23 
[^6 3 
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HW (HO 




[0013] Ri . R t » R 3 

JFP4fcttWH&«r*U ^T«a«dl4SiVW»LT 

-zl^ifcli^f-nSttfclrt-. X, i:X 2 lijUSLT 
(4) <III)-C*3*i*fc6»*fcl«-«05 

b h-Mtf ( 1 ) &v^L (4 ) tESfcO-fltsS ( I ) . 
(II) , fcL<li <iii)Tfte*i*ft£ft*fcl«-«>5 

t i.-®* 5 ( 1 ) fcv*L (4 ) IB©0-jR^ ( I ) * 
(II) , fcL<tt <III)?*S*i4flsa**fctt*«>:£ 

[00 14] 

[WH*«Wtf>#»] «Wfc>-«* ( I ) -C* 

4L<«jt**i~i2. mtzm Kimm i~s 

T* 1 ). PHi-if^^k x^-zk i so-ro^K t 
ert-/f;K n-Jf^f-Zk n— fv/k n-'v* 
-^rvzk y?D7Dt;K a'^n'OfTk S^n^ 
*^5r£AW£*i*. ) . Tzk^-zPS (ff£L< 
Ji^l»2-2 0. «kD#£L<liiSSI!c2~12, 1f 
Off£L<{i^»2~8T'&9 . 0Utft*-;k ry 
zk 2-7-r-zk 3 -^yrxzi^fc'^W^ft 
6. ) , r^4F-A*(»*L<l4K«3R2-2 0» J: 
9Sf£L<f£SM:2~l 2. #C*?4L<{iM8:2 
~8T'J>y. flUtfrnm^ftk 

3 0, J:Oiff^L<ii^lg[6~2 0. 8fc#*L<li 



^&6~i2?S>y. 0UJf7x-;k p-yf-zk? 
x-/k 7-7^&fc'aW£>fi&. ) . r$yS(*F 
4U<(i£S&0~2 0. iO»*U<«MS»0~l 

o. wzmi<immo^6?f>*) . wiarrs 
y, y^-/kT$y, s;y^7$y. xxf-zwrsy. 

) , rzk^>-s (Jf*b<ii0^&i-2O, jt 
<)mi<\tmm~~i 2, mzmi<\am%.i 

aw**.*. ) , ry-;M-^a wtK&m 

86-2 0. «k»5if*t<{iS8g»6-16. ttfCtF* 
L<{i^St6-l 2TfcO. M^l^x^^y. 
2-^7?^**y£fc'#^f£>*lS. ) „ TvzWI 
<#4L<{i£SS!t!&l~2 0, iO»*t<li^g»l 

-16. mzmt<\i$mm~-i 2xh*). mm 

r-te^-zk ^vV-fzk *zP$zk tr^n-frt^firiftfl!* 
) , rzW3*^zW*x;|^ <#£L<1±& 

mm2-2o. x*)mi<imm&2^i6. m& 
£i<immm2^i 2?&y. mta^h^if^ 
-zk *Y*i/i!iA>x-)V%ztfWfhixh, ) . ry 

i y #* l < outsit 7~i6. mzm l < ojrsk 

7~1 OT'&y. 

[0015] mm y *->v** is/uw-frzzm 

20. ±yff*L<(i^SI8c2-16. *fcff4L<li 

^«iS2-i ot'&y. ^itfr-bb^^. ^yy>f^ 

<li^Sc2~2 0. iy»^L<{i^ia:2~i6. 
rsy, ^yy>fzkTS/*if3&«ai»j , feii6. ) , rzw 

3^^*#=^TS y» (fft t<l±^SSt2~2 
0. J:0^t<(i^lB:2~l 6. ^tcff4L<li^ 
m&2~~l 2Xh*). mU$Xh*is#>\<X->\,T$S 

%ztfmfhtih. ) . ry-zp^^x^zw^xzi^rs 
ys (fftL<ii^Ra7-2 0. «tyif*L<(i^ 

S7-16. Wcffi L<(iD»St7~12t'fcy, 

h. ) . AzP*x;PTSy« (»tL<(i^Sai~2 
0. «tO»^L<{±^Stl~l 6. »fc»*t<l4« 

sai~i 2-cfty. 0«ttfy^^zw*x;prsy. 
^y^y^tfxzwrsy&fc'jmf&iii). ) . 
7r=E>fzUS (»^t<li^lS0-20. «ky»*t 
<{i^St0-l 6. ^»^U<{i^«a0~l 2-C 
J>0. WtJf^z^T^-fzK yf-z^zP7rt^fzK 

^y f-Zl^XZP7 T *4 Zk 7I-ZW7 T fVZZ 

[0016] ii)Vf<>*:4 )v& (t&£L<immm^2 
o. x^mtKimmi^i 6. mz»*L<wt 
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l£Sg:i-20. iOif* L«i^Sgci~i 6, Wfc 

mi<nmm-i 2?* 9. wier* 

x^l^t&fc'^W^ixft. ) . 7>J-^1 (# 
4L<t;«gc6-20. iO»^L<(±KSSc6~l 
6. *tff*U<J4K3BR6-12T*9. Wli.tf7x 
x;i^;t&i>W4>:fift. ) . x/i.*-;^ (JSF4L 
<!i£«&l-20. £9ff4L<{ii**&l-16. 
#fc#4L<li**Rl-i 2T&D, flUHWv/k 
hv^iW^J. ) . xfryi-jim (nil 

<j±eaon-2o, io»*L<»4ft«Ri-i6 s 

L<»ii«Wft 1 - 1 2T& 0 . «itfjc * yx 
ivy i Oi£yxji>y 4=j\,ftZtfWf hfi 
ft. ) . *W Kg («F4L<U$SR8l-2 0. J: 9 
iSF*L<ll*a«l-l 6. 1tfc#4L<lill»*l- 
1 2T&9. WiHttW K. K. 7x- 

/P«7H F&fc'j&Woflft. ) . U^KTS FX (# 
4L<<il£»8U-2 0. J9*F4L<tti8R»l~l 

6 . tttcffi l < <±^*a i - 1 2 rfc o . mta ^x 

it*. ) . tKudfi^ y;W#7"hS. *\ay>9Ft- 

miayymm^ not?, nmc^. a^ntji 

? ) . s/tvx. ^^^fV^S. -ho 

bHnWffil. .x/P7-fyS. tK7yVl, 
4 $y£. ^rnaai ($?£L<f2JiMl-3 0. X 

*)mi< izgmm 1- 1 2x-h 9 , ^nift lt 

14, ffl;tJfg*;fi^. K*K*. fiHtS^. 
Witf-f 5*yy;k tru^k *yy>k 7'j/k 

/k <x*>f srru/k ovf-rvyA', 

•J*, T-tff^;^i>Wc>nft. ) . isVivm (# 
4L<li. l£*&3-4 0. £9#4L<{i|JS&»3- 
3 0. «r(C#4L<tt. £$|!t3-2 4T'J>9. 
ii\ Mjyf-^'J/k b9 7x-/^9/l^i:'j!>W 
<^fift. ) frh'aw^fxft. ^fi^oS&XttSgKS 
SHtfrctiv*. ifc. HJ8£#zoja±J>ft%&l;i. 

[0017] a&xt lt*?4 l < «i. t/i^ps. r 
ivir-)vm. Ty>v*>vm. Tu-/vm. rsyg. 7 

-^g. 7y)u*jm. rv-^m. r$ya. 



*/ka. 7 9-/ps. rsyg, ^sK^rsy*. 

SIS. H«iSA^LT^y-fe*y|i$-0figu^:t£OT'$) 
ft. 

[ 0 0 1 8 ] R, t LT#4 L< iifcmm?. 7>V*)V 

rv-jm. ^rya. ^tdsul q, tJitet 

t) &)X'h *) . &izm i < {i*SJiT. y q 
, tmixmm&uzi>cr>x'$>*) . mzmi< 

Q, tmHlX5£t:te6mt:m&.L 

tzl><T)X'bh. 

1 0 0 1 9 ] X, % X 2 -C^^itftna^yJS^i. 01 

i<umm=F. y>vmm?T$>>). £<omi<ny 

•ymm+X-hl. X, s X 2 X-&Ztlht))VX*isy- 
Sm&2-20. ctO«F4L<(i^SSt2~16, MlZ 

mi<it%m&2-^i 2-cs>o . witr^w^jjf 

ft. ) . T'J-/^;P^^7-b (»4L<{4^S^ 
7-2 0. 1»)»4L<»±«3I«[7~16, 5Efc#4L 
<«i^S:7~i 2T'^0. W^{f7x~;^;^df.^ 

ft. ) . ^rnig^;i,^^7-h (»4L<(4^S^c 

1- 20. X*)1&£l<temm-1 2Tb*). 'sr 

^. J|{WHciiM^tirtfU^^M(^^9-h. ^y 
'J^^-K^fv-^-h^rifj&^ff^ft. )^>, X, 

x 2 m&itzittjjvmi'y-h (mtKizmm®. 

2- 2 0. Jt9«F4L<l4l«l»2-16. HfcffiU 
<J4£3!I&2-1 2TJ>0. Witf^lfU-h. 7D 

^?v*-h&fc'*W<oftft. ) =5rfc>W 

L<(4X! i:X 2 3WlttLfc^^sK*£/9-hT* 
0. Stc»4L<{ijf^ifW-hT'^ft. 

[ o o 2 o j X! . x 2 x-mtizmmmikfrmm 

tii-3o. xvetKimmmi^o. mz# 
tKnemm-i 2t*o. ^«yf-;k x^- 

iso-/Dt/k tert-7f;k n-^-^f- 
n-r^, n -•^df-^r S^nTntT/K 

) . r)vy-)vm (lf4L<Ji^Sj@:2-3 0. <k 
r )»4L<i4^SS:2-2 0. Hfc#4L<ttJJa*2 
-1 2TS>0. ffiJ^{fh'r:;K T'J;k 2-7-f-;k 

3- ^yf-/^t'W ^tift. ) . r;^-;i^ 
<#4L<liiSe&»2-3 0. J:0»4L<Ji^St2 

-2 0. Sg^ff4L<«i^g(2-12T'*>0. «i«f 
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h*).mi< \tT>v*)vm. T)V*-ivmx-b o . j: 
rviv&x-bh. 

[002 1] X 2 . X 2 TmilhTO-JimtLX 

*. )Tt>*). iO#4t<l4«Sl»6-20«)7x- 
/Pg, HK#£b<{i£^$[6~l 2?>7x-A'STj> 

[00 2 2] Xj . X 2 T'^£*ll>^f-o£Ji. N. O 
ZtttSWL? S-^< i: t>— ?£&tf3fruL 1 OMO 

^ftJ»C*9, ±9#sfcL<teS£M?£-£fc5&u 
L 6 l^ftg^rnff ?*> 0 . L < BBS* 

?£l&^L2JI^t*5<r^L6H^#J£^Tn8l 

y, tf^y^'y, *)1>7*V>. f*7a 

y. 77>. Ko-/k 4 5 ?Y-/k bT5V-;W, t 
y^'y. t95/>, tryy^'y, M»TV-;K hUT 
^'y. 4 yH-;K 4yyy-/k 7V>. +7VV 

tf^-^ry-jk *yyy, >ry*yy 
y, 7^7^'y, t7fjy>', *y*-tyy. **y 
yy, ^y/yy. rf'J^y. r^y^'y 7itv 
hoijy, 7ity>'. rb^v-zK 'O-x-f syy 
-/p. "CyX**-^/— /k <W1-TV-)i>^ 
V 0 7V-)V. f b 9*4 yry^if^W'oiil. . ^ 
ra»fcLT»^L<{i. tfo-/k 4 *yy-/k e 
9y-/k trys-'y. t^y'y. tryy^'y. hvr* 
-/k hyr^'y, 4yK-;k -fyyy-/k try 
ry-;k tt-wrf-A'* y?f : J>. 
*;*wv, *yyyy. xyyjy. f-h^y- 
/k f-TV-A'. *W/-A^VX-f $yy-;k < 

yx#*-9-y-/k <yyf-ry-;k ^yyhury 

*yy y, f-yy-/k ***y-/k <yx>r $yy 
-/k <yx*df»r/-/k ivr+rf-** *vy 
hury-A'-c*9, SK»*L<ii. fji/y, *y 
yyc*s. 

[0 0 2 3] x, . x 2 -caSiUAoyyjiff. 
tf*^9-b£. BUtt^-fbk^S. 7y-/i^££ti 

»Tfil**S{::««fc»a3l**LT t> «fc < . B&£fc I 
Tli-flbS ( I ) tfctt&Ri TWfc*><WjtfflT£ 

[00 24] Xj . X 2 fcLT»*L<J±^oyym 



x^ST-J>>3. &K*?£L<ti7-yigl£7 
[0025] Q! lt^9BH^rnmtm^'ltz£9&: 

u io%<r)$wm^TvmT$>*). ztit>wmx't> 
o-ctinu wzmmbmmm^Lxhxw 
$mm^TumtixmL<\i, 5^i6m^>tm 

MUitvOity. e^y^'y, t^yy. 
yy % eo-/k >fs^y-;k f^y-zk tryy 
y. t7>-'y. tyy^y. hyry-;k hyr^ 
y, -fyK-/k -^y/y-;k ryy. f-ryuv. 
^-ry-;k i-TitTY-iv. ^-9-yyy. 3i-=Jf-ty 
-;k ^^'ry-;k =*yyy. -fv^yuy. 7 
^5y>, t7f'jy'x *y*Hj-yy, ^^-yyy. 
i^yyyy. rf'Jy'k r^y^'y 7x^-yhny 
y. 7ify'x f h^y-zk ^yx^f$yy-;K 
KyXttVY-Ar, ^y x /^rv-tv. ^yyhyr 
y-;k Th^^.yry^ifT&W^tiS. ^dI 

tfc»tL<(i. t-o-;k >rsyy-;k tf^y- 

;k try^'y, e^^'y. eyy^'y, hyyy~;k 
h\)7ify\ -<yH-;K >fyyy-;k f-r^'ry- 
;k ^ifyry^k «^yyy, 7^5^'y. ^y^f 
•9-yy. #^yyy, >-yyyy, rh^y-;k f-r 
y-^ - *^/-^ ^yx-r syy-;k <yx^- 

$>*). x <omi<\u 5 yy-/k fjyy, ^yy 
y, f-ry-/k **iry-*, ^yx>fsyy-;k 
<yx^-9-y-/k <yYi-7Y-)^ *yyh07 
V-fUX'b*). mzfttKte. try^'y, ^yyy-c 

[ 0 0 2 6 ] Q 2 {±£g#^xo££I&£-f S<7)C#g 

tfBfct imt LXm L<fi3&V>L 1 0i<^fn 
(c»*t<li5^V^L6«^#Sl^ru|S-Cfcl.. ^ 

Tnm>mm Ltd, ^^.tftruyi;y, e^y^' 
y. tr^5^*y, ^A7tyy, eo-;k syy- 
;k tr^y-;k ey^'y. e^y'y. eyy^'y. h 
yry-;k byr^y, >fyK-;k -fyyy-;k 
ryy, f-ryyy, f-ry-;k f-r^ry-zk * 
jf^ifywk **-9-!?r/-* % #/y 
y, ^fy^yyy, 7^7^'y, t7fjyX dfy* 
-9-yy, ^^-yyy, ^yyyy. rry^'y. r^y 
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<yX4 syy-/k ^yx^-dfHfv'-^, OY+7 
y-;k <yyh'JTV-;p, -fh^if^yT^, -fv 

5^y-/k e?y-*. tryyy, e^yy, eu^ 
yx ht»ry-;k mjtsjv. ^h-^ ^yr 
y-;k fryr/-*, **^y*7y-;k ^ yiJ 

V. 7^^, ^y^MJ-'jy, ^/'Jy, yyy"J 

y, xh^y-zk ?-7y-;k *3f-^y-;k ^yx 

4 $yy-/k "OX**-**/— KyYi-TY- 

/k ^yyhU7y-;k 'fy-fyHyyy, ^yx-f 
yf-ry-^i/^^HTfto. J:9#4L<fcM$r 
y-;k eyy'y, *yyy N **-t?-y-;k k>xj 
syy-/k <yx^^t-ty-/k <>Yi-7Y-i\s, 
<yy h y r y-/k 4 y >r y k u j y , ^yx^r y * 
ry-^i/^ v h-c* o . sefcff* l < a, $/ 
y. *yyy x -f y-fynyyy, ^yx^y^-ry- 
mrff*L<tt. -fy-ryfjyy 
y. <yx>f yf-ry-;wy^^KTj)S. 
C0027] HRsS ( i ) X'&Zii&itsmno -httt 
Kii-ma, (id T#i$*i4<ffc£arr*i. 

[0028] 
[£7] 

(II) 




[00 293 <*«k R, . X, % X 2 &£XSQ 2 li* 

tt^ti-m. ( i ) fcfcitiwi&fcBara*)* #2 
u«H«,Hirc*4. r 2 . r 3 . r 4 axvRs u 

[00 30] R 2 . R 3 . R 4 ttttR 5 X'mtl&B. 

VtmmX'Zh. R 2 fcLT*?2L<.i*3gE^ 7)V 
^l^. 7**-A*, 77/Mf^g, T'J-;PS. 7 
$yg. 7y/l^g. T;P3dfy^;^-^ x 7y-;P 

*ya, yr/s. 'vrogig. *\ayvmfr, r, t 

BFfs 7)V^tvm. VND^'y^ R t ijgjgLT3i£ 



Ri fciSSLTSfcJfMU: R 3 fc LT$? 

£1X12. ^RH?« 7^*/Pg. 7>V*r-)vm. 7? 
iv^im. 7V-jum. 75 yg, ry/i^S. 7/P3* 
y^#-;l^ 7U-;^^y^;P^-;H, 

IIS, AoyyflFpea 9 s «k9$?iiL< Mt**^ 
7;l^/Pg, ^n^'yig^-C'ifcO. W=flFiL<li** 
K?T'$>I>. R 4 . R 5 bLX&tKii. 
7)V*iV&, 7)\>*r-)V&. 77/^;^, 70~)U 
75 yg, 7^;^, 7^n*S^I'#-/l^ 7 

y-/M-*^#/i^-;i^ a/Mfc^rsyat. xiv 
*->U7$/m. xtvyr^tvm. /IJW<^)^ 
tFn*y£ % v7yS. Aoyyji^ s 
R 4 i:R 5 ^^LT^yHfy^S-^L^t^-CS) 

R 4 fcR 6 lx^y-e>m£Mf$. Lti i> <r>x 
fto. Sfc»*L<{iR 4 >r 6 *<i8£i,T<y-feryiR 

[0031 ] HS^ ( I ) T-^$^-fb-^!l03 0 
[0032] 

[fl:8] 

(III) 




[0033] R| , Rj > R 3 , X, HXX/X 

t littlftl-m. (II) fcfc(tS-etlf,i:|i|||T*A 

m. ) 

[0034] Y&*/U#-,um % ZJU*-JUmt:lt* 

>i&x-t>z. 

[0035] q 3 itm$Bm-z>e>iz<iig%m?mz$k 
t, q 3 wjffifrh&kLximfckm&t^T-uwt 
mft>tiz>. ztit>itm?t>ixi>j:^i. $ 
t>£mmtmm£BtfLixi>*\\ 

[ 0 0 3 6 3 q 3 mm- hm^mmmmmm^ 
mx'i>imm&it*.mmx'i> x<.mi< mm 
wtvcAmm(ntL<\zmm6~~3ox'h Y ). **) 



!(8) 001-294851 (P2001-29JL8 



■cho. &i>mi><tt*>*ym?i>z. ) x-hh. 
[0037] q 3 m^fh^fumt. N, OttiM 

onfrfllfc LTfcL 0Utf^-*7xy. yyy, ta- 
;k 4 5*V-/k e?y-;k tyi/*y. tr^'y. 

ty^'y. b'JTV-/K h'JT^'y. 4yF-/k 

4y/y-/k ruy. f-ryyy. f-7V-Jk f-r 

i/TV— /K **?yyy. **W7 

y-/k *svyS4v*svy* y^vvy. i~y+ 
Oify. *r/*wy. *i-*/vy. ^y/yy, tt 
vsfy. ryvify 7it^hn»jy, ?ity>' > 
<yX4 $ *V-/k ^yxw/-iK <y*/*7 

5 ^y_,p s tr^y-zk trys/y. tr^'y. try?' 
x'y, hury-/k h'JTxk 4yK-;k -<yy 
y-/k *7V7V-}V. **^>'ry-/k */y 
y. 7 97iSy. *ts*vvy* *rtvv>* ^y/y 
y. f-ry-;k **ih/-/k <yx>f $yy-;k 
<yX***Ff-)V^ ^yYl-TY-fr. ^yyh'JT 
*f-)VX-h 0 . «t W£ L < \M 5 ^/-;k t 'J if 

y N e^'y, try^'y, */yy. ^-ry-;k * 
yx-hh. 

[0038] Q 3 bixmi< \tt%W$ft*3m. 

mmmkttxm. i^m^m^T-^mx-h*). w. 
izmi<a. oc^^mmt^mmx-h 
9. m^MtL<\t^y^y. -rytvyx-bh. 
[ 0 0 3 9 ] q 4 \mmm h^z-mtawm^ 

[004 0] Q 4 #Bfcthffllb&MXtm<?>8Mt 

*mimmmfc*mx'i>mtmfc*mx' t, x 

~3 0-CftO, i9#£L<k«Sai»6~24, Sfcfc 



#*L<lig»6~2 0-ej>9. «*:JSF4 Ui^-tf 
y. -ryfvyx-b*). mmv<ii<y*yx°t, 
h. ) x-bh. 

[0041] Q 4 ffBfcth^Tvmit. N. Oitti 
SJS^Sr^< fc i>-o£*tr3*v*l, 1 Og^Afo 

bmm^fe^Tvnxbh. ^nmnmrnt lx 

(i. Mitrtnys/y, t^y^'y. t^x'y, 
7*yy, f*7ik 77k en-/k 4$*v- 
/k t^y-zk e'jy'y e^^'y. ey^'y. h 
yry-;k hvr&y* >fyK-;k -fy^y-zk 
ryy, f-ryyy, f-ry-/k f-rv*ry-;k * 
=wyy. 3hW-Jk swiwv-Jk */y 
y. 4V*/yy. yfyisy. +y+\)i?y, 
-9-yy. i/vjvv* 7r } )ify* t*v 

ify 7xi-yhx3>)y^ y^i-ify^ *.yXA s^y 
-;k <yx**^y-/k ^yv^Ty-^k ^yy 
hyry-/k r h ^-r-f y^ytcfimw^tih . ^ 

5y-;k euxk e?yk ty^v'y, hyry 
-;k hyr^'y. -f yn-/k -fyyy-;k try 
rv-;k *df9-vry-;k */yy. 7^9^*y, 
^/df'tyy. ^yyy. ywyx f-ry-;k 

;k *y/+7*/-A'. OVhUry-A'T**). <t 

0»tt<{itryx'y. tr^^'y, ty^'yrfto, 
Mtcff i L<(i, try ^'yt'fcl) . 

[0042] Q 4 fctT#£L<li^#^'ft**SL 

(cff^L<{i> ^y-tfy. t7^i/y, ty^'y. 
x*y. ty^'y-efcOs #{3ff*t«i. ^y-t'y. 
trys/y. ^ifyx-bt. 

[0043] ( I ) X-%£iXt>fc$M<no %W,Z 
#4t<ttHW(IH-a,) , HRrtOH-b!)^* 

[0044] 
Ht9] 
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(Ill-a.) 



-1585$ (Ill-b.) 




X,-B-h 

o 

[0045] 21% H^(III-a : ) Tll$*U>fl:#|Sj 
(COV^TPaKcSeBBtS. HRsSUll-a,) R, , 
R2.R3.Xj.X2, Q 3 tiXVQi I4«l«l- 

t|5|aiT*&„ -jR^(III-ai ) 



[0046] 
[fclO] 



(III-a 2 ) 




[0047] Ri . R, , R, , X, fcJtfX 

0, mt^mmmx-hi. r, 0 . r 11% R 12 fcj: 
-«a ( 1 ) izm&Ri xmmmt Ltwfcw 

jWTCS. R 10 , R Us R 12 fcJ:^R I3 i:U-C»^L< 

*«U #* I, < 6-20 *>3r#8mtf 
fit. 5&v>L6a<9^#8i'vfn3rcS>>K «tO»*U 
<ii. <y*f>, i-yfuy^ tyyy, t7^> t 
V *fcff4L<fcL eys; 




X.-B 



[ 0 0 4 8 ] -m.(\ 1 1 -a, ) ■VmtLhft.&W) 0 h 

[0049] 

Hkii] 

-tfW (III-a 3 ) 



Rio Rs 




10- 



R 



1 1 



[00 50] (5^ R, » R 2 , R 3 . R 
R12. Rn. isi^Qs <i*it-?iiHR5S(iii-a 2 ) {c 

*. ) 

[0051 ] JSTFfcHR* (I II — b,) Tr*$*iS-ft:^» 
Co^TPPiWfcKW-*. HR*(III-b,)+ % R, % 
R 2 . R 3 . X, . X 2 . Q 3 i>J:^Q 4 iittlftl- 

%n*L<teHs&t.(iu-b i )X'&zti&fcismx'*> 
1. 

[0052] 
HL12] 
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-l&ft CIII-b«) 




[0053] (5S«f> Ri , R 2 . R3 . Rio. R11. 
Rn. R13. X, . X 2 tiXt/QslttilZtl-W&idl 

i-a 2 ) izawhZiibtmKb'o . *f£L^&H*> 

H«"C*4. ) 

[ 0 0 5 4 ] HRsSO 1 1 - b , ) -C$&ixhfc&m 0 *> 

[00 55] 
HU3] 

HBW (Ill-bO 




[00 56] (jS+. Rj.R1.R3> Rio. Rib 
R, 2% R 13 . fcctlXQ 6 {±^^-filHR^(IH-a 2 ) K 

£. ) 

[0057] -m.(D . (II) % (III) . (I 
II- ai ) . (III-a 2 ) . (Ill-aa ) . (IH-b,) * OH 
-b 2 ) £fcf*(III-l*) X'&Ztlhit-Smt&frf-X'b 

Mft^ift (m t < liflWi 10 0 0-500 
0000, «k9ff4t«i5000-2000000. 
$^(cff*t<<il0000~1000000) tL< 

<{i®Ji :s F^H i »l 000-5000000. J: Off 



4L<<i5000~2000000. $£>fc$?£L<fi 
10000-1000000) Tftr>TtfiV\ fS^HF 

x-b->x\>$b\ *mx-m^hte&mt urn m 
L<\tm^m.-$mx'bi>. ifc. jJE-«arJi« 

[0058] «Tfc*»»*>-*W ( 1 ) 
[0059] 

Hfci4] 




[0060] 
Mfcl5] 
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[0062] 



[fcl7] 
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[0063] HR* ( I ) X'mtlHt&VMMUi, -M£x*-l* 1 £*t. 
Z. Chem..28&. 2 3H (1 988^) . 0- [0064] 

2 8 7 81 9<r>mtcrymmiZ± h . t [-ft 1 8 3 
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.Q 2 ' 



(A) 



F— §-lr "*•. 
F 

(B) 



X,MgBr 
X 2 MgBr 



[00 6 5] Q, . Q» . Rj . Xj t3«ktXX 

2 {i-eit-pn-^^ ( I ) fctrttft-tfifctPWr* 

[0066] ft&W ( B ) liftflsttfclifflHttfF, 
(A) t BF 3 ®ftbZRmZ-£&Zkt,z£«)<&3L?Z 

•>AJg^) *>lffc&-et>ftv*. JggOSfMli (A) fctt 
LTl~lOiST'J>0. «fc9#£L<li. l~5^fi 
TftO, !Efctf*Ll~23*C*S. BF 3 SSttfcL 
TtiBF 3 3^l^Jldt-?A*WM«itfBF t 
f-^X-x/HSft. BF 3 ylfW-f/l^i^ BF 

3 tert-^f-^f-^x— f^«**) . BF 3 r^a 
-;Hgf* (03^tfBF 3 **y-/HS*, bf 3 n-r 
nyty.-/H§**> . bf 3 rsyfgtt («£tfBFj 
xf;PT$ym> bf 3 &ymW9) . bf 3 
**#y|MB* (fltttfBF a ffKISfl&) , BF 3 X 
*7 FMffc (WiHfBF, &X+*X*y 1 Ffgft 

m mm o . #* t < bb f 3 ^t/i^ax-t/hs 

Mfci?*L«iBF 3 SW/Wx-r^SK* 
■Jrt* (flUtf, 7*hxM/;WW»&*. ) , x~f 

am (mm. fh5tb'D75y. 1. 4-v**-* 

>\ S/xf*x~f/HM«a*. ).##£L<, KJ&S 

0, ±9#£L<<i. 0-1 OOTTCfc*. 

( c ) ttJiflsWlctift-^llj ( B ) bUm&KbnBU&z 

Xr>ZlH>ilh. GW&BLt l/CU**** Grignani 



X 1— B-N 

I 

X 



(0 



<0. J*)ff*KUU 2-2 0S*T*9. 
<tt2~l OttTfti, LTtt, £ft*f8I 

^>-tf>\ h/Pxy, ^i^ygstf&S. . 
X— fA«(Wilf, fh7tFD77>. 1. 4-^* 

s;xf-*x-- rivm&hh. )im*L<. 

[0067] 44tfflAXX*7UIMi. liffiO-*tom 
[0068] HHHi]E?L&A0. iE?L«fti*®. fBtl=5: 

m. m%&mmt-&m. ttziiz ti^m^m^ mm 
»izk im .mt< e v&±m 

yy-)A. Mfltf >WJ*AX < I TO) 

fL iKUTxyy. iif'JWiy. 7KUto-;^f 
wfHWWttWfK &XVZiit>b I TOfcofWa^ 

JHTl 0nm-5//m«»ti%>lJ:L<, «fc 
>)#*L<li50nm~l,umT£r^ 56(Cff4L<tt 
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1 0 0 n m~ 5 0 0 n m T'J> 3 . 

[00 69] RSiiilft. V-^yAJ^iiyX, MT)V 

yX£m^®£lZii, 5M0. 2mmJ3Lh, fttK 

(y^-y^a^t-) . mnvv*?^ 
xxcom^Km^t'coumx-m^tii, mmt 

m8)mz&#>hzbi>-5j&x'$>h. munrom 

x-h&. 

[0070] m&u.n=F&\m. m^mmm, mm* 
tizm?z®te?&t><r)X'h r >. w?&xm. m=F®m 

Wfy^wk ! £%!m*%&Lxmfixh. mm 
tmt ixti&&. &mim. m^mmts 
tttiztibnm&tezm^&zttfx-z , 

blXUTWJ&mimUXLi^ Na. K. Cs 

mmus. can 4fci«<07yft»i, gKkft. 
&s a. ib. t/ws-^a, tMiw-*ywM 

±ns^a^3&^f hti. m Kitmmmu e via 

Onm~l//m-C|>"9. * L<ii 1 0 0 nm~l 

■WaMrL-C-^AWI^flW- & ; fc t sjmx'b o . & 

[0071] IBfrfOttftli. *ff%!lll>ftfClB&ifcli 



&A-fl Z k h tuts*. &AS*l*:m?t£:g»$ 
£«lfig£#-rSJf £^j£-f I. c t #T'£ * t <7)X'hti\f 

oy^r s yv-)vmm, <y-yf-ry-/n$gft. 

tl&flc. ^'jyylWWfc. **y^ry-/Wi&g#. r 

u*ryh9-fe>BWWfc, *i-?vvymm&. eon 

^y^-j^ymm. x^))vr^ytmw. mm* 
>fjf^ y-fb-^, 8 - y y s-/imm&<7>&&m 

^-it^umtimf^tii. %m<r>®mitmzm%z 

tl&i>(?)X'te%^-t)K Mtitl nm~5Atm^KH<7)tiO 
tffttK. X<0mi<lt5 nm-1 x/mt'* 1 ) . 3! 
WffiKlil 0nm~5 0 0nmT'$>l». 
^^rftli, ®lzmfeZti$,i>cr>X'te%WK &inM»M 

hffifSrt*) . LBS. ^;y'x7ha. EP®J33rfc*<9 

[0072] iEfLaAS, iE7L8i3Meoff^li. 

msixkttmm&hfflfcn\r?iM*ttLx\^ 

t><7)X't>ii\ZJ:\,\ ZcDMftmtlXli, ijiU^f-iV 

-iVTWywmifc. e5/ijy^«c, tr^yoygi 
*Wfr. 7x-i/yy'75y^ 1 ry-yPTS>UW 
f*. rsyss^ay^ft:, x+yjiryVy^y 
Wmfr. yfr*is;ym$#, t WyWWlt. x^- 

^bj. x^-y^rswt-^i, jjmmvxwr<y3k 
--Ky (N-b'x^^N'y-^) ewMc. r-vy?m 

f^xy^iji?-, ^'Jf*7xVf^ 

iUMM0)mmm£ffiizti& toTii*v^. as? 

{45nm-lAtmT'J>0. Ht»4L<{il Onm-5 
0 0nmT'*>&. iE?L^AJS. IE?L^iSiUi±aL^ 
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4 y^x'x-y Epffilffi^fflV^tlS., 

wsifoftt mmmz wittM-r& - 1 tfix 

K ;Ky7>;M?:?yi'-K tf'jxxr/k tf'JX 

;w*y, ;ify7xxky**yF v tfyy^yxy, # 
»J <N-e=***Ay-A,) , mti&MK* *h> 
tKR, 7x;*is®m. #UT5H, x?-;M:/H3- 

x s »&t*x/k ABssan, tfy^i^y. 
[0073] m^aAS. «^fs?iMs<7)««a, 
<7)XhiniX\\ ^^wmtLXM. yvrv-ivm 

y-fy*?y!8Sfr, s>*?-y;nr95»«s**» 77 

Vf-7 V-zl^iHifrFfc aMWefcftaSfiS &g 

JWi*lft:|B£$:h.*fc*>'ttifcVV&«, Mlnm-5w 
mOffiB?>i<7)#$F£L<. i0ff*L<{i5nm~l 
jumT&D. mzWtt<iil 0nm~5 0 0nmtSi 

U2n&±frt>%z$-mm3kx'$)^xi>£^i. n-m 
mtz\*mmcommfre>%&2mmmx'3b^xk 
&w m-^aAJi. nF&mmmmmtLxtt.. g 



jtumt txiimm. m&xws&Mffy^ttzmiL 
Ki>0)ffmmx'*&. 

[oo74] mmvmt LxteAim>mmmnm? 
zmx^&bnx-btMX^. tomm ixit. 

In, Sn x Pb. Au, Cu, Ag, Al, Ti, N 
i^tf>&iL MgO. S i O, S i 0 2 . A 1 2 0 3 , 
GeO. NiO, CaO. BaO, Fe 2 0 3 , Y 2 0 
3 > TiOj VttftMlfttt. MgF 2 . L i F, A 1 
F 3 . CaFi ^<^JS7 >yttM. tfUXf-l^. #y 
7-oew-y, stflMSK. 

*y7^7. ^ | jfh77/^Dxfvy, *y?DD 
t*'j7/M-ox^y N *yi/?nni/'7;M"OXf-v 
y N ?oo h 'j7;WDXf t^nn^Wn 
xf-^yfccoftfi-^, fh77/^nxfl/yj;^ 

be (#?&xtr?*y)a;. ux?-; f^-yh'-A 
ft, 4*y7V-7M y^ft. r^xv^s (xnik 
iie^5ryri/-7 i 'f y^ft) , t^xvcvds, u 
-if-cvDft, »cvDft, #xy-^cvDi. a 
-r ^ y^ft, y^ xx y hft. Epsift^iifflT'^ 

[0075] 

[0 076] HJt^lll 

[0077] 
[^19] 



«L7))01-294851 (P2001-2 9JL8 




i (6) 



0Q3 




COOH 

-do 



COQH 





^ BF,0(CjH e )t 






[00 78]<fltefcatf>£*ife 
*Sfl:*y>JU67. 3g(l. 2mol)£*2 0 0mL 
fcSJHU -f^f-y58. 8g (0. 4mol) Z'J?l-f 
^Mifctk. 5 0X:T3. 5BMBH»PLfc. t?> 
^<0tv^o^y^yy62. 2g (0. 74mol) 

^b-^a93. 1 g$:5 0 0mLc03o077Xa{cA 

fu vyh;uh-^-r^3oo -cratKiBW-*. 

■MBfltffLfctt. SaiiTHraL. ?nn*U, Aft 
-BK8xf-/k 9/1-6/4, vol/vol) |c J: OSSji 



fcfcffV^-^bfc*fe*>**i:LT2 7. 7g Mlf 

ft#Bjb6. 2g (36mmol) % 7*;M$K5. 3 
g (4 0mmol) , tg-fb&iSl 1 . 4 g (84mmo 
1) , Sttf^T-y^OmLfcl 5 01CT2I»BBI 
ffLfcfl, 18 0XM«««tt»Ufc. raBHSfcaaaT 
ftfflU 3 0%i§it*^?S$'5 0 0mLSDx9 0*C'r'l 
■MBWLfctft. SS£?&fflU ffffiLfcH**^ 

1 0 0/3. vol/vol OftW&ttZ^K 9 
c $r3ffe<0^at LT 4 . 9 g ( IR$4 5%) 
tt#B)cO. 5g (1. 6mmol) „ D BU ( 1 , 8- 
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0. 24mL (1. 6mmol) WPxy5 0mU;:BF 
3> ; X^X-r-'H§*0. 5mL(3. 5mmol)£ 

sis-c. arfLfcft, 4iraiM!9a[L.^. sumtm 
/wjc j: mt&&WE*2®m\ tt&mt4 2 om 

8(C»7 2X)f»fc. 

[0079] HJ60IJ2 
ffc£!Rj20£j£ 
[0080] ft#8jeO£)£& 

fc£Md22. 7g(0. lmol)£500mL 

0'CT&L<8i#-f£. R(EOjtfftfctt77X3C0 
(*l^tl*«LT<S. tt2B5fiH«FLfc», SiSiT 

•cttffiti^^tfv^ fcWBfcarcu afflw-hy^-c- 
aihyjyj- (^yy-wmm-fr. 9/1-7 

/3, vol/vol ) {=J:0»iS«^ff^-ft-^!ie^ 
feOHttfc LT 1 4 . 3g (>f-9-^y*^IR¥7 8%) 

it^e5. 5g (3 0mmol) „ 7?;M SK4. 8 
g (33mmol) . &ffcffi$B9. 4g (69mmol) , 
2?X+frT- y >" 5 0 m L£ 1 5 0TrC2l$t£1fli#L£ 

i8ox:4#imwLtz. 8jmim.mx'i$w 

U 3NSS?*J§?8t*20 0mLJni9 0X:T-l^« 

OBfcyyiftSrfT <-\ ttl^tt f £3tfetf>*SiP B £: IX 6 . 
5g (IR*6 9%) Wz. 

{t&fof 1. Og (3. 2mmol) , DBU0. 4 8m 
L (3. 2mmol) h/Hy 1 0 0mLKBF 3 ylf 
/WX-x/HSttl . OmL (7. Ommol ) 

?»» t«i. «f aj tfctsafcFM U:. 7-th-h y 

;KcJ:0BI£fiS^2Iilffv\ 2 * 5 0 0 m g 
(JR$4 3%) 'ftfc. 
11^2 7 7-C (ttmm.) 

[0081] m&m3 

[0 082] -fl^ftg 
[0083] 



[<t2 0] 




8 

[0 084] ^^)b6. 76g (4 Ommol) . -»hy 
#V>8. 05g (44mmol) . ig-ffcffiffil 2. 5g 

(9 lmmol) . y'^W-'J >7 0mL£l 5 0X: 
T2«BHIffLfctk 18 0X:5B«BIJWfLfc. WKK 
££&£T#fflU 3WMW<*«£3 0 0mLjn;l9 

frfc^WU -fb^JgS-*fe<^f B i:LT3. 5g (JR 

$2 6%) Hfc. 

ft^»3<0-&jSft 

^•6*8 1. Og (3. Ommol) , DBUO. 4 5m 
L (3. Ommol) h;HV 1 0 OmLfcB F 3 ylf 
^X~f A-tSft 0 . 7 6 m L ( 6 . 0 mmol ) 
X\ jffFLfcft. 5lffltMHntLfc. OTffSrMiSi 

iH=J:9SISfl»ff*2llIffv\ -fb^3i&2 0 0mg 

(jr*i8%) mi. 

[0085] 

2 5mmX2 5mmX0. 7 mm<7)jf7 X&tisLklZ I T 

oii50nmmzxmiiitci>nim&&mMb 

(N-t'-/W#/py\'y-7P) 40rag, PBD (2- 
(4-h'7xX;M/U) -5- {4-tert-7-?)V 
7i-;H -1,3, A-ii^VTV—lV) 12m 
g. aiie^t^HO. 5mg£l, 2-y7nni 
*y3m 1 fcjgftfU ifcfrLfc I TO«fci:fcxe>3 

-hu^ £j&immmm<om-ii. «i20nmt 

a*<4mmx5mratW7^) fclSSU 3£*£1I 
rtTV^i/^A : SS= 1 0 : 1 £ 5 0 n m«3£f U; 
ft. S50nm^IfLt. mPlr^x^SV-^ v 
t-a--/ h 2 4 0 OfifcJBWT . tt&£mE£fB£f£ 

M-8. &3fcfcH, *8Hft*h-?.Xttl!X'<?M'7 

i tm^xmsziti. 

[0086] 
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mi 







(cd/in*) 


A sax 

(m) 


(no) 




1 


Zn(OXD) s 


4 1 0 


4 75 


1 1 2 




2 




5 28 


4 7 9 


56 




3 




320 


4 5 5 


70 




4 


rt:£<&3 


55 1 


4 6 8 


5 5 





[ 0 0 8 7 ] m J: a fc*#9fc>fl:£ 

[0 0 88JHMPH5 

PD (N. N' -t'X (3-*+tVyx-)V) — N, 
N" -^i-ZK^/xX *«J4 0 nm, H2te»fl; 

^fcjtfzn (oxd) 2 $-e^n^3»aKo . 0 

04nm/# v 0. 4 n in/'&'CjRJVtt 6 0 nm b 
J:3fcJ:5(ciO- 3 -lO- 4 Pa<D*^T% SKftK 

S2 



[0089] 
[ft2 1 ] 




Zn(OXD), 



[0090] 
[«2] 



#3- 




K-7 


tttffK 






m 




tm 


tm 


(cd/m*) 


A max 


(am) 












(nm) 






1 


Zo(0XD)i 




620 


4 7 5 


1 1 0 


mm 


2 


ZnCOXD), 


fltefcl 


2 8 0 0 


4 8 4 


7 0 


*m 


3 


Zo(0XD)> 




16 10 


4 7 6 


9 0 


mm 


4 


ZnCOXD), 


fcM)3 


2 5 3 0 


4 7 5 


75 





[0091] $k2<m$&*t>Wt>1)*%£ o #&hjj<7) 
[0092] 



[%BJo$!i*] *#HfcJ:»>, » 
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